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1.00.00.00 - 1 of 4 

 
01.00.00.00  CORRESPONDENCE and COMMUNICATIONS 
 
01.01.00.00  Mailing Information 
 
01.01.01.00  Cognizant Technical Representative 
 
Listed below are the name, address and telephone number of Pete Hardigan, the Ford Motor Company cognizant 
technical representative.  Also listed is contact information for Glen Heiser.  At the time of publication, please 
provide guidance documents and other technical information to those individuals.  Information exchanges related to 
emissions certification (e.g., Executive Orders and/or Certificates of Conformity) and OBD should be directed to 
Glen Heiser. 
 
Pete Hardigan, Director 
Sustainability, Environmental and Safety Engineering 
Ford Motor Company 
Suite 3W-200, Allen Park Test Laboratory 
1500 Enterprise Drive 
Allen Park, MI 48101 

 
Telephone:  (313) 845-8247 
Email: phardiga@ford.com 

 
 
Glen Heiser, Manager 
Vehicle Environmental Engineering 
Car & Truck Certification 
Suite 3W-200, Allen Park Test Laboratory 
1500 Enterprise Drive 
Allen Park, MI 48101 
 
Telephone:  (313) 594-0738 
email:  gheiser@ford.com 
 
 
01.01.02.00  Certificate Information 
 
The corporate name and address that should be printed on the Certificate of Conformity or Executive Order is: 
 
 
Ford Motor Company 
The American Road 
Dearborn, Michigan 48121-1899 
 
 
01.02.00.00  Facsimile Information 
 
The following telecopier telephone numbers are available for the transmittal of printed or written material to the Ford 
Motor Company Vehicle Environmental Engineering Office: 
 
  
(313) 337-5935 Car and Truck Certification 
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01.03.00.00  Liaison Information 
 
Persons Authorized to Communicate with EPA or ARB staff: 
 
Name Responsibility Telephone No. E-mail Address 
Pete Hardigan Director (313) 845-8247 phardiga@ford.com  

Glen Heiser Car & Truck Certification  
Manager 

(313) 594-0738 gheiser@ford.com  

Mike Fuher Compliance and Fuel Economy 
Manager 

(313) 323-0403 mfuher@ford.com  

Gretchen Zobel Chassis Certification  
Specialty Manager 

(313) 845-7436 gzobel@ford.com 

Neil G. Whitbeck Diesel, HD Engine & Advanced Cert 
Specialty Manager 

(313) 323-1670 nwhitbec@ford.com  

Ken McAlinden OBD & Regulatory Compliance 
Specialty Manager 

(313) 322-4018 kmcalind@ford.com 

Kenneth C. Middleton Evaporative and Advanced Cert 
Supervisor  

(313) 805-8233 kmiddle1@ford.com 

Craig Smith Car/LDV/MDPV Emissions Cert 
Durability Supervisor 

(313) 805-6345 csmith24@ford.com  

Nicole Yuhase Car & Truck Cert Timing / Planning 
Supervisor 

(313) 845-7829 nyuhase@ford.com  

Eric Hunsanger HD Vehicle Cert Supervisor (313) 322-0623 ehunsang@ford.com 

Toni Shay Fuel Economy Programs 
Supervisor 

(313) 317-2219 tshay2@ford.com  

Lorienn Brock Vehicle Coastdown 
Supervisor 

(313) 594-1574 lbrock@ford.com 

Travis Henney Test Technology & Database Control 
Supervisor 

(313) 399-7256 thenney@ford.com 

Alyssa Werthman IUVP / OBD PVE Compliance Testing 
Supervisor 

(313) 323-2706 awerthma@ford.com  

Johanna Paul OBD Certification Supervisor (313) 269-3766 jpaul49@ford.com 

Darius Harrison            
        

Correlation Compliance and Analysis 
Supervisor                             

(313) 399-7526 dharri70@ford.com 

Todd Crompton AECD Compliance 
Specialist 

(313) 805-3612 tcrompto@ford.com 

Adam Brophy VECI & Diagnostic Laboratory 
Supervisor 

(313) 594-4401 abrophy1@ford.com 
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01.03.00.00  Liaison Information  (cont'd) 
 
Persons Authorized to Communicate with EPA or ARB staff: 
 
 
Certification / Fuel Economy Engineers 

Elisa K. LaRue Fuel Economy Application Coordinator (313) 322-3707 elarue1@ford.com   

Ken Jenifer Heavy Duty Engine Liaison 
 

(313) 317-2220 kjenifer@ford.com 

Mike Chung Heavy Duty Engine Liaison 
 

(313) 407-2912 mchung14@ford.com 

Reid Cuddy Heavy Duty Vehicle Liaison (313) 805-3619 rcuddy@ford.com 

Dave Dobry Heavy Duty Vehicle Liaison (313) 323-8495 ddobry1@ford.com 

Terry Cowher Light Duty Vehicle Liaison (313) 805-6360 tcowher@ford.com 

Mark Pietron Light Duty Vehicle Liaison (313) 805-7139 mpietron@ford.com 

Brennan Graham Light Duty Vehicle Liaison (313) 920-7622 rmarcon@ford.com 

Shelley Syrylo Light Duty Vehicle Liaison (313) 805-5584 ssyrylo@ford.com  

Wade Witte Light Duty Vehicle Liaison (313) 805-7186 wwitte@ford.com 

Tom Beierschmitt Light Duty Vehicle Liaison (313) 845-1884 tbeiers1@ford.com  

Personnel Authorized to Communicate with EPA / ARB Staff in Regard to Advanced Certification, OBD and 
Program Timing Issues: 
Name Responsibility Telephone No. E-mail Address 
Will Girard FTTP Road Testing, Shift Schedules  

 
(313) 670-2614 wgirard1@ford.com 

Tim Burke Environmental Planning 
 

(313) 322-7771 tburke39@ford.com 

Avi Friedman OBD Liaison (313) 337-1951 afriedm4@ford.com 

Justin Khami OBD Liaison  (313) 621-0620 jkhami@ford.com  
 

Erin Walkowicz Evaporative Programs and ORVR Safety 
Liaison 

(313) 805-6656 ewalkow@ford.com 

Reid Cuddy Evaporative Programs and ORVR Safety 
Liaison 

(313) 805-3619 rcuddy@ford.com 
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01.03.00.00  Liaison Information  (cont'd) 
 
Personnel Authorized to Communicate with EPA / ARB Staff in Regard to Test Procedures: 
 
Name Responsibility Telephone No. E-mail Address 
Travis Henney               
     

Test Technology Supervisor 
 

(313) 399-7256 thenney@ford.com 

Darius Harrison            
        

Correlation Compliance and Analysis 
Supervisor                             

(313) 399-7526 dharri70@ford.com 

 
Personnel Authorized to Communicate with EPA / ARB Staff in Regard to In-Use Compliance: 
 
Name Responsibility Telephone No. E-mail Address 
Alyssa Werthman In-Use Compliance Supervisor (313) 323-2706 awerthma@ford.com  

 
 
 
01.04.00.00  On Site Certification Engineering Observer at EPA 
 
 To ensure that Ford Motor Company certification vehicles are processed through the EPA Laboratory in a manner 
consistent with established test schedules and procedures, a Certification Engineering representative has been 
assigned from the Certification Engineering Department. Additional Ford Motor Company personnel, not otherwise 
specified in this Application, may be on site to provide assistance to the vehicle Certification Engineering 
representative in the performance of his duties. 
 
 
Authorized Certification Engineering Observers: 
 
Name Telephone No. E-mail Address 
Dave Szajner (313) 594-7954 dszajner@ford.com  

Jeffery Leijten (313) 805-3498 jleijten@ford.com 
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ORVR Fuel System Components:  Figure 1 illustrates a generic Ford ORVR-equipped fuel system.  
The generic ORVR-equipped fuel system utilizes the following hardware: 
 
• Specially Designed Filler Pipe - Ensures the formation of a dynamic liquid seal during vehicle 

refueling.  The pipe may also come equipped with a vapor recirculation line to minimize vapor 
growth during refueling. 

 
• Specially Designed Fill Control Valve - Limits fuel levels in the fuel tank and allows refueling 

vapors to travel through the valve into the vapor line.  Some fill control valves act to separate 
entrained liquid fuel from fuel vapors passing through the valve. 

 
• Vapor Recirculation Line - Routes a portion of refueling vapors to the top of the fuel filler pipe to 

limit amount of relatively fresh air being entrained by action of liquid seal.  A fixed or variable size 
orifice controls the flow of recirculated vapors. 

 
• Anti-spitback Device - Located in line with the fuel filler pipe, this device (usually a flapper door 

valve or fill tube check valve with a piston/spring/valve seat design) impedes spitback of liquid at 
the end of the refueling event. 

 
• Carbon Canister - Used to store refueling vapors for use later in engine operation.  Ford uses an 

integrated system to capture both evaporative and refueling emissions on all programs except 
NIRCOS (Non-Integrated Refueling Canister Only System) hybrids.  On NIRCOS hybrids, Ford 
utilizes a non-integrated system which utilizes the canister for refueling emissions and a 
pressurized fuel tank for evaporative emissions. 

 
• Carbon Canister Vent Valve – Systems are equipped with a solenoid that is normally open to 

allow fresh air to enter and exit the canisters as required by system performance.   This valve 
closes to seal the system for the diagnostic system leak check.  Hybrid programs utilize an 
Electronic Leak Check Module (ELCM) to conduct leak detection by monitoring flow through an 
orifice. 

 
All fuel system designs, including those equipped to control refueling emissions, contain safety 
features required to ensure compliance with rollover and crash safety requirements. 
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Figure 1.  Generic ORVR-Equipped Ford Fuel System



ORVR System Description 

Issued:  10/10/2003    03.01.00.00-2 of 2                                          2021MY Common Section 
Revised: 3/17/2016         Ford Motor Company 

Operation of ORVR System during Refueling:  During refueling, the ORVR fuel system routes the 
majority of refueling vapors to a carbon canister, where they are adsorbed and stored for later use.  A 
recirculation line guides a small portion of refueling vapors to the top of the fuel neck to displace 
relatively fresh air which otherwise would be drawn into the fuel tank by the action of the fuel flowing 
through the filler pipe.  A fixed or variable diameter orifice located in the recirculation line restricts the 
quantity of fuel vapors being recirculated to ensure no vapors spill out the fuel filler inlet into the 
atmosphere. 
 
Other vapor routes are blocked during vehicle refueling. A closed canister purge valve blocks vapors 
from traveling to the engine.  A dynamic liquid seal constitutes the primary mechanism for blocking 
refueling vapors from escaping out the fuel filler pipe.  The shape of the fuel filler pipe rapidly 
constricts shortly after the site of maximum fuel nozzle penetration.  This constriction causes the fuel 
to flow in a manner such that no fuel vapor can escape to the atmosphere from the fuel tank through 
the fuel filler neck.  Instead, the action of the incoming fuel draws fresh air (and recirculated vapor, 
where applicable) into the filler neck.  Once refueling stops and the liquid seal is broken, an anti-
spitback device -- such as a fill tube check valve -- acts to restrict fuel spitback and wellback. 
 
Refueling shut off occurs due to a float rising in the fuel limiting vent valve.  As the float rises, the 
valve closes the vapor pathway to the vapor lines.  Pressure in the fuel tank builds, in turn, producing 
a pressure pulse that travels up the fuel filler neck.  The pressure pulse in the filler neck causes liquid 
fuel to cover the shut-off port on the fuel-dispensing nozzle, thereby causing the nozzle to shut off. 
 
Fuel Filler Inlet Design:  Ford fuel filler inlets conform to California fuel filler inlet requirements, 
which in their geometric specifications are almost identical to ISO 9158 and SAE J285.  Ford fuel 
inlets also employ a fuel nozzle restrictor conforming to the requirements of 40 CFR §80.24.  Ford 
has elected to discontinue the use of a metallic flapper valve on the fuel filler inlet restriction.  The 
restriction hole of the newly designed nozzle inlet plate in the fuel pipe is strategically sized and 
located such that when the fuel nozzle is introduced in the fuel pipe to dispense fuel, it helps ensure 
the fuel nozzle contacts the fill pipe plate for grounding, bonding. 
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TYPICAL EVAPORATIVE EMISSION SYSTEM 
 
 
DESCRIPTION OF EVAPORATIVE EMISSION CONTROL SYSTEM 
 
The Evaporative Emission Control System consists of a sealed fuel tank assembly, a filler pipe, a 
fuel cap or capless insert, fuel tank vapor orifice(s) (fuel limiting vent valves and grade vent 
valves), materials that adsorb fuel vapors (such as carbon in a canister), and a canister purge 
valve.  
 
DESCRIPTION OF CANISTER PURGE 
 
The carbon canister is purged of fuel vapor during normal vehicle driving.  The flow of fuel 
vapor to the engine is controlled by the canister purge valve.  The canister purge valve is 
electronically actuated by the Powertrain Control Module (PCM). 
 
 

EVAPORATIVE EMISSION COMPONENTS 
 
 
TYPICAL CANISTER PURGE VALVE 
 
The typical canister purge valve is used to control the purge of stored fuel vapor inside the 
carbon canister assembly.  The canister purge valve is electronically controlled by the Powertrain 
Control Module (PCM).  The canister purge valve is a normally closed valve.  When the PCM 
actuates the canister purge valve, the engine vacuum is applied to the carbon canister(s), and the 
desorbed fuel vapor is drawn through the canister purge valve and into the engine for 
consumption. 
 
TYPICAL CARBON CANISTER 
 
The carbon canister contains activated carbon for the storage of fuel vapor.  The carbon canister 
is purged of the stored fuel vapor by the operation of the canister purge valve. 
 
Some vehicles may include an engine buffer canister, which also contains activated carbon for 
the storage of fuel vapor.  The engine buffer canister is commonly located in series with the 
canister purge valve or integrated into the primary canister.  The function of the engine buffer 
canister is not to control evaporative emissions; rather, it buffers the engine from high 
concentrations of fuel vapor during vehicle operation in order to prevent undesired air/fuel ratio 
fluctuations.  As such, engine buffer canisters need not be loaded with butane/nitrogen mixtures 
prior to exhaust or evaporative emissions testing. 
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TYPICAL VAPOR BLOCKING VALVE (NON NIRCOS HYBRID) 
 
The typical vapor blocking valve (VBV) is used to control the purge of stored fuel vapor inside 
the fuel tank assembly.  The VBV is electronically controlled by the Powertrain Control Module 
(PCM).  The VBV is a normally open valve.  When the PCM actuates the VBV, the valve closes 
and the application of engine vacuum to the fuel tanks vapor dome is prevented.  
 
TYPICAL FUEL TANK ISOLATION VALVE (NIRCOS HYBRID ONLY) 
 
The typical fuel tank isolation valve is used to close the NIRCOS (Non-Integrated Refueling 
Canister Only System) pressurized fuel tank in order to contain evaporative emissions.  The 
FTIV is electronically controlled by the Powertrain Control Module (PCM).  The fuel tank 
isolation valve is a normally closed valve.  When the PCM actuates the FTIV, the valve opens in 
order to vent the fuel tank through the carbon canister to enable refueling. 
 
TYPICAL AIR INDUCTION SYSTEM (AIS) HYDROCARBON (HC) ADSORBER 
 
Some vehicles may include an HC adsorber located in the engine AIS to capture fuel vapor from 
the intake manifold or crankcase after engine shutdown.  The adsorber may contain activated 
carbon or other adsorptive material.  This component is continuously purged during engine 
operation.  In compliance with CARBs MAC 2001 -03, and since the CFR only requires 
preconditioning of evaporative emission canisters, AIS HC adsorbers need not be preconditioned 
prior to testing. 
 
TYPICAL FUEL LIMITING VENT VALVE (FLVV) 
 
The FLVV is a three piece assembly consisting of the vent tube, vapor seal (which has an o-ring 
on both ends for leak protection), and the "check valve" which consists of a float with a spring 
assembly.  The fuel limiting vent valve assembly provides two functions:  (1) Limits fuel tank fill 
volume to the required refill volume, (2) roll-over protect the vent tube path for crash.  The valve 
during normal vehicle driving is in an upright position. 
 
During a roll-over condition, the FLVV spring closes the float to the vent tube to prevent liquid 
fuel from entering the vent. 
 
TYPICAL GRADE VENT VALVE (GVV) 
 
The grade vent valves (GVV) are typically mounted on the front and the rear top of the fuel tank. 
They are designed to prevent liquid from the fuel tank from entering the vapor stream, while 
allowing the fuel vapor to move through the evaporative emission control system.   
 
The spring and float within each valve shuts off the vapor stream whenever liquid gasoline 
reaches the inlet port.  The GVV reopens when the attitude of the fuel tank returns to horizontal 
and the liquid fuel drains from the area of the GVV.  In the vertical position the open bottom 
float will lift and close.  In the rolled over position the spring will push the float closed whenever 
the roll over angle permits liquid gasoline to reach the float.  In the upside down position the 
weight of the float and the spring force will close the vapor path. 
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TYPICAL FILLER PIPE 
 
The filler pipe assembly transfers liquid fuel from the fuel nozzle to the tank and has a "liquid 
seal" design. On some ORVR vehicles, a recirculation line connects from the main vapor line 
and supplies vapor from the tank to the top of the filler pipe to minimize the amount of fresh air 
that is drawn into the pipe. 
 
At the top of the filler pipe, a fuel cap is installed, which seals the fuel tank assembly.  The fuel 
cap includes a vacuum relief valve.  On some vehicles, Ford utilizes a capless refueling system 
which seals the fuel tank without use of a fuel cap.  Like the fuel cap, the capless refueling 
system includes vacuum relief capability. 
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ALTERNATE DURABILITY PROTOCOL 
 

 

The following description is applicable to 2021 and subsequent model year passenger cars, 

trucks, and heavy-duty gasoline engines. 
 

 

Equivalency Factors provide a means for specifying relative stringency between emissions 

durability processes based on the Standard Road cycle (SRC) and another cycle, such as 

Ford’s Fast AMA cycle.  Inasmuch as Ford now uses only the SRC cycle, equivalency 

factors are stipulated as 1.0.   

 

Ford uses a modified SRC as the basis for emissions durability, as allowed in 40 CFR 1823-

08.  Ford has modified the SRC slightly to run efficiently on a 5-mile track:  Two lap 

segments of the SRC are completed for each for 5 mile circuit of Ford’s track.  Figure 1 

compares the EPA 3.7-mile SRC with the SRC adjusted to the 5-mile track.  It also illustrates 

Ford’s Fast AMA cycle, which is no longer used.  Figure 2 shows example catalyst 

temperatures from all three cycles. 

 

It is the intention of Ford’s bench aging process to replicate road based catalyst deterioration 

experienced on the SRC cycle by emissions matching and catalyst midbed time-at-

temperature data obtained from catalysts and oxygen sensors.  Aging cycle targets from 

accelerated fleet data are determined by calculating the hours necessary to achieve 

deterioration that reproduces full (or intermediate) useful life fleet average HC and NOx 

emissions for any engine/catalyst/HEGO system.  Other considerations include catalyst 

inefficiency changes and fleet average deterioration rates (DFs).   

 

One can replicate the Ford durability process by running the SRC drive cycle over the full 

useful life of a vehicle. 

 
 

 

I  Applicability 

II REPORTING EQUIVALENCY FACTORS 
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Figure 1 - Speed/Distance Comparison of Drive Cycles 
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Introduction – OBD-II, HD OBD and EMD 

 
OBD-II Systems 

On Board Diagnostics II - Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles and Engines 
certified under title 13, CCR section 1968.2 
 
California OBD-II applies to all California and "CAA Sec. 177 States" for gasoline engine vehicles up to 14,000 lbs. 
Gross Vehicle Weight Rating (GVWR) starting in the 1996 MY and all diesel engine vehicles up to 14,000 lbs. 
GVWR starting in the 1997 MY. Starting in the 2004 MY, Federal vehicle over 8,500 lbs. are required to phase in 
OBD-II. Starting in 2004 MY, gasoline-fueled Medium Duty Passenger Vehicles (MDPVs) are required to have 
OBD-II. By the 2006 MY, all Federal vehicles from 8,500 to 14,000 lbs. GVWR will have been phased into OBD-II. 
 
"CAA Sec. 177 States" or "California States" are states that have adopted and placed into effect the California Air 
Resources Board (CARB) regulations for a vehicle class or classes in accordance with Section 177 of the Clean 
Air Act.. At this time, “CAA Sec. 177 States" are Massachusetts, New York, Vermont and Maine for 2004, Rhode 
Island, Connecticut, Pennsylvania for 2008, New Jersey, Washington, Oregon for 2009, Maryland for 2011, 
Delaware for 2014 and New Mexico for 2016. These States receive California-certified vehicles for passenger cars 
and light trucks, and medium-duty vehicles, up to 14,000 lbs. GVWR." 
 
Federal OBD applies to all gasoline engine vehicles up to 8,500 lbs. GVWR starting in the 1996 MY and all diesel 
engine vehicles up to 8,500 lbs. GVWR starting in the 1997 MY. US Federal only OBD-certified vehicles through 
the 2016 MY may use the US Federal allowance to certify to California OBD II but then turn off/disable 0.020" evap 
leak detection). Starting on the 2017 MY, Federal vehicles must comply with EPA Tier 3 standards that include LD 
and HD standards for exhaust emissions (NMOG, NOx and PM) evaporative emission standards, reduction of 
sulphur in fuel, E10 test fuel and alignment of OBD requirements with CARB OBD-II regulations. For the 2017 MY 
EPA is referencing CARB OBD-II regulations thereby mandating 0.020" evap system leak detection requirements 
for all 50 states. 
 
 
OBD-II system implementation and operation is described in the remainder of this document. 
 
Heavy Duty OBD Systems 

Heavy Duty On-Board Diagnostics - Heavy-duty engines (>14,000 GVWR) certified to HD OBD under title 
13, CCR section 1971.1(d)(7.1.1) or (7.2.2) (i.e., 2010 and beyond model year diesel and gasoline engines 
that are subject to full HD OBD) 
 
Starting in the 2010 MY, California and Federal gasoline-fueled and diesel fueled on-road heavy duty engines used 
in vehicles over 14,000 lbs. GVWR are required to phase into HD OBD. The phase-in starts with certifying one 
engine family to HD OBD in the 2010 MY. (2010 MY 6.8L 3V Econoline) By the 2013 MY, all engine families must 
certify to the HD OBD requirements. Vehicles/engines that do not comply with HD OBD during the phase-in period 
must comply with EMD+. 
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EMD Systems 

Engine Manufacturer Diagnostics (EMD) – Heavy duty vehicles (>14,000 GVWR) certified to EMD under 
title 13, CCR section 1971 (e.g., 2007-2009 model year diesel and gasoline engines) 
 
Engine Manufacturer Diagnostics (EMD) applies to all 2007 MY and beyond California gasoline-fueled and diesel 
fueled on-road heavy duty engines used in vehicles over 14,000 lbs Gross Vehicle Weight Rating (GVWR). EMD 
systems are required to functionally monitor the fuel delivery system, exhaust gas recirculation system, particulate 
matter trap, as well as emission related ECM input inputs for circuit continuity and rationality, and emission-related 
outputs for circuit continuity and functionality. For gasoline engines, which have no PM trap, EMD requirements are 
very similar to current OBD-I system requirements. As such, OBD-I system philosophy will be employed, the only 
change being the addition of some comprehensive component monitor (CCM) rationality and functionality checks. 
 
Engine Manufacturer Diagnostics Enhanced (EMD+) - Heavy-duty engines (>14,000 GVWR) certified to 
EMD+ under title 13, CCR section 1971.1 (e.g., 2010-2012 model year diesel and gasoline engines not 
certified to HD OBD, 2013-2019 model year alternate fuel engines) 
 
Starting in the 2010 MY, EMD was updated to require functional monitoring of the NOx aftertreatment system on 
gasoline engines. This requirement is commonly known as EMD+. 
 
EMD+ vehicles use that same PCM, CAN serial data communication link, J1962 Data Link Connector, and PCM 
software as the corresponding OBD-II vehicle. The only difference is the possible removal of the fuel tank pressure 
sensor, canister vent solenoid, and a different PCM calibration. 
 
The following list indicates what monitors and functions have been altered from OBD-II for EMD calibrations: 
 

Monitor / Feature Calibration 
Catalyst Monitor Functional catalyst monitor required starting in the 2010 MY to meet EMD+. 
Misfire Monitor Calibrated in for service, all DTCs are non-MIL. Catalyst damage misfire criteria 

calibrated out, emission threshold criteria set to 4%, enabled between 150 oF and 
220 oF, 254 sec start-up delay. 

Oxygen Sensor Monitor Front O2 sensor "lack of switching" tests and all circuit and heater tests calibrated in, 
response/delay test calibrated out.  
Rear O2 sensor functional tests and all circuit and heater tests calibrated in, 
response/delay test calibrated out.  

EGR/VVT Monitor Same as OBD-II calibration except that P0402 test uses slightly higher threshold. 
Fuel System Monitor Fuel monitor and FAOSC monitor (rear fuel trim for UEGO systems) same as OBD-II 

calibration, A/F imbalance monitor calibrated out. 
Secondary Air Monitor Not applicable, AIR not used. 
Evap System Monitor Evap system leak check calibrated out, fuel level input circuit checks retained as non-

MIL. Fuel tank pressure sensor and canister vent solenoid may be deleted. 
PCV Monitor Same hardware and function as OBD-II. 
Thermostat Monitor Thermostat monitor calibrated out. 
Comprehensive 
Component Monitor 

All circuit checks, rationality and functional tests same as OBD-II. 

Communication 
Protocol and DLC 

Same as OBD-II, all generic and enhanced scan tool modes work the same as OBD-
II but reflect the EMD calibration that contains fewer supported monitors. "OBD 
Supported" PID indicates EMD ($11). 

MIL Control Same as OBD-II, it takes 2 driving cycles to illuminate the MIL. 
 
EMD system implementation and operation is a subset of OBD-II and is described in the remainder of this 
document. 
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Catalyst Efficiency Monitor  

The Catalyst Efficiency Monitor uses an oxygen sensor after the catalyst to infer the hydrocarbon efficiency based 
on oxygen storage capacity of the ceria and precious metals in the washcoat. Under normal, closed-loop fuel 
conditions, high efficiency catalysts have significant oxygen storage. This makes the switching frequency of the rear 
HO2S very slow and reduces the amplitude of those. As catalyst efficiency deteriorates due to thermal and/or 
chemical deterioration, its ability to store oxygen declines and the post-catalyst HO2S signal begins to switch more 
rapidly with increasing amplitude. The predominant failure mode for high mileage catalysts is a combination of both 
chemical deterioration (phosphorus deposition on the front brick of the catalyst) and thermal deterioration. 

Index Ratio Method Using a Switching HO2S Sensor 

In order to assess catalyst oxygen storage, the catalyst monitor counts front HO2S switches during part-throttle, 
closed-loop fuel conditions after the engine is warmed-up and inferred catalyst temperature is within limits. Front 
switches are accumulated in up to three different air mass regions or cells. While catalyst monitoring entry conditions 
are being met, the front and rear HO2S signal lengths are continually being calculated. When the required number 
of front switches has accumulated in each cell (air mass region), the total signal length of the rear HO2S is divided 
by the total signal length of front HO2S to compute a catalyst index ratio. An index ratio near 0.0 indicates high 
oxygen storage capacity, hence high HC efficiency. An index ratio near 1.0 indicates low oxygen storage capacity, 
hence low HC efficiency. If the actual index ratio exceeds the threshold index ratio, the catalyst is considered failed.  

If the catalyst monitor does not complete during a particular driving cycle, the already-accumulated switch/signal-
length data is retained in Keep Alive Memory and is used during the next driving cycle to allow the catalyst monitor 
a better opportunity to complete, even under short or transient driving conditions. 

If th catalyst monitor runs to completion during a driving cycle, it will be allowed to run again and collect another set 
of data during the same driving cycle. This would allow the catalyst monitor to complete up to a maximum of two 
times per driving cycle, however, the in-use performance ratio numerator for the catalyst monitor will only be allowed 
to increment once per driving cycle. For example, if the catalyst monitor completes twice during the current driving 
cycle, the catalyst monitor in-use performance numerator will be incremented once during the current driving cycle 
and will incremented again for the second completion on the following driving cycle, after the catalyst monitor entry 
condition have been met. 

Index Ratio Method Using a Wide Range HO2S Sensor (UEGO) 

The switching HO2S control system compares the HO2S signals before and after the catalyst to assess catalyst 
oxygen storage. The front HO2S signal from UEGO control system is used to control to a target A/F ratio and does 
not have "switches" As a result, a modified version of index ratio based catalyst monitor is utilized. 

The UEGO signal is converted to an equivalent switching sensor signal using a table look up. The monitor performs 
a calibratable 10-20 second test during steady state rpm, load and engine air mass operating conditions at normal 
vehicle speeds. During the test, the fuel control system remains in closed loop, but the calibrations used for closed 
loop control may be limited by the catalyst monitor, therefore the monitor may be intrusive, depending on how it is 
calibrated.  In order to assess catalyst oxygen storage, the UEGO catalyst monitor is enabled during part-throttle, 
closed-loop fuel conditions after the engine is warmed-up and inferred catalyst temperature is within limits. While the 
catalyst monitoring entry conditions are being met, the rear HO2S signal length and the converted UEGO signal line 
length are continually being calculated. When the required total calibrated time has been accumulated, the total 
voltage signal length of the rear HO2S is divided by the total accumulated signal length of the converted UEGO 
signal. An index ratio near, 1.0 indicates low oxygen storage capacity, hence low HC/NOx efficiency. If the actual 
index ratio exceeds the calibrated threshold ratio the catalyst is considered failed. 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 9 of 449 

Integrated Air/Fuel Method 

The Integrated Air/Fuel Catalyst Monitor assesses the oxygen storage capacity of a catalyst after a fuel cut event. 
The monitor integrates how much excess fuel is needed to drive the monitored catalyst to a rich condition starting 
from an oxygen-saturated, lean condition. Therefore, the monitor is a measure of how much fuel is required to force 
catalyst breakthrough from lean to rich. To accomplish this, the monitor runs during fuel reactivation following a Decel 
Fuel Shut Off (DFSO) event. The monitor completes after a calibrated number of DFSO monitoring events have 
occurred. The IAF catalyst monitor can be used with either a wide range O2 sensor (UEGO) or a conventional 
switching sensor (HEGO), however, the index ratio monitor has been found to yield better results with HEGO pre-
converter sensor. As a result, the direction for use of a HEGO pre-converter sensor is to use the index ratio monitor. 

Functionally, the equation is: 
 
 
 
 
 

where the units are in pounds mass of fuel.  
 
The monitor runs during reactivation fueling following an injector cut. The diagram below shows examples of one 
DFSO event with a threshold catalyst and with a Full Useful Life catalyst where: 
 

o INJON = # of injectors on.  

o CMS is the catalyst monitor sensor voltage. When the rear O2 sensor crosses 0.45 volts (i.e. rich) the 
monitor will complete for the given DFSO event.  

o LAM (LAMBDA) is the front O2 sensor (UEGO) signal.  

o CATMN_IAF_SUM is the integral from the equations above (Y axis on the right).  

 

 

In this example, CATMN_IAF_SUM is small because it doesn't take much fuel to break through a low oxygen storage 
threshold catalyst. 
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In this example, CATMN_IAF_SUM is much larger because it takes a substantial amount of fuel to break through a 
high oxygen storage threshold catalyst. 

Reactivation fuel is limited by the catalyst monitor to optimize fuel economy and minimize emissions. A “green” 
catalyst with a lot of oxygen storage capability would require a large amount of reactivation fuel to completely break 
through and get the rear O2 sensor to switch rich. Reactivation fuel is clipped to a maximum level so that normal 
closed loop fuel control can be resumed when a calibrated amount of reactivation fuel has been delivered.  When 
the reactivation fuel is clipped, an estimate of the additional fuel required for break through is added to the clipped 
value. 

There are two sets of entry conditions into the IAF catalyst monitor. The high level entry conditions determine that 
the monitor would like to run following the next injector fuel cut event. The lower level entry conditions determine that 
the fuel cut-off event was suitable for monitoring and the monitor will run as soon as the injectors come back on. 

1. The high level entry conditions are met when:  

o There are no sensor/hardware faults 

o The base monitor entry conditions have been met (ECT, IAT, cat temp, fuel level, air mass flow rate) 

o Required number of IAF monitoring events have not yet completed 

2. The lower level entry conditions are met when: 

o The injectors are off for a minimum (calibratable) time 

o The catalyst is believed to be saturated with oxygen (rear O2 indicates lean) 

o The catalyst/rear O2 has been rich at least once since the last monitor event. 
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The “Gap” 

The catalyst monitor uses response of the rear O2 sensor (internally called a CMS, Catalyst Monitor Sensor) to 
assess the oxygen storage capacity of the catalyst. If the rear O2 sensor slows down, it will look as though the 
catalyst has more oxygen storage than it actually has. If the response becomes slow enough, the catalyst monitor 
could falsely pass a deteriorated catalyst. In practice, the rear O2 sensor response rate is monitored by Rear HO2S 
Decel Fuel Shut Off Response Test. A slow rear O2 sensor will set a DTC P013A/P013C.  A stuck in range CMS 
sensor will set  P013E/P014A (MY2018 and previous) or P2270 / P2271 / P2272 / P2273 (MY19 and later). The 
region where a slow rear O2 sensor affects the catalyst monitor results up to the point where the Rear HO2S Decel 
Fuel Shut Off Response Test will flag a slow sensor is commonly referred to as a “gap”. The OBD regulations require 
that manufacturers minimize any gap remaining between the worst performing acceptable rear O2 sensor and a 
nominal (normal) sensor. In other words, the “gap” is the difference between the sensor response for which  the Rear 
O2 sensor monitor will set a DTC versus the sensor response that will false pass the catalyst monitor. 

On one end, the gap can be reduced by making the Rear HO2S Decel Fuel Shut Off Response Test more accurate. 
This can be accomplished by reducing the variability in the slew rate calculation by sampling the rear O2 signal faster 
and employing improved filtering and averaging techniques. The resulting slew rate is a direct measurement of 
sensor response. The slew rate calculation has more variability for a fast sensor versus a slow sensor. This is 
because you get a lot of sensor voltage samples on a slow sensor, but you only get a few on a fast sensor. This 
characteristic, however, provides us with an accurate slew rate for a slow sensor – the sensor of interest. 

On the other end, the gap can be reduced by calibrating the catalyst monitor thresholds with a worst case, slow 
sensor. Although this reduces the gap, it increases the potential to falsely fail an acceptable catalyst, and it increases 
the amount of reactivation fuel needed to complete the catalyst monitor. This increases fuel consumption and 
emissions.  

The example below the Full Useful Life catalyst monitor distribution shifts to the right towards the threshold catalyst 
distribution. This reduces the separation between acceptable and failed catalyst and increases the amount of 
reactivation fuel needed to complete the monitor. 

 

 

 

 

 

 

 
Instead of calibrating to the worst case (slow) sensor, strategy was added to adjust the catalyst monitor thresholds 
to account for a sensor with slow response. The “No-delay” CMS slew rate/slope measurement has a lot of variability 
however; a slow sensor has very tight slew rate/slope distribution. This characteristic was used to accurately adjust 
cat monitor thresholds for slow sensor, where it is the most critical.  

Catalyst monitor thresholds are a function CMS slew rate/slope as shown in the chart below. In the example shown 
below, the following relationships were used to determine the calibration: 

 The delay calibration value will be set to the fault limit of the Rear HO2S Decel Fuel Shut Off Response 
Test. In this example, the monitor detects and sets a MIL for a 500 msec fault level. 

 The no delay calibration will be set to the CMS delay that begins to have an observable effect on catalyst 
monitor results.  In the example above this point occurs at a 300 msec delay. 
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 Between 300 msec and 500 msec delay, the fault threshold will be a linear interpolation between the 300 
msec and 500 msec thresholds. 

Similarly, the reactivation fuel limits are a function CMS slew rate/slope as shown in the chart below.  

 

 

 

 

 

 

The variable thresholds apply to the normal EWMA as well as the Fast Initial Response and the Step Change Logic 
thresholds. 

Step Change Logic thresholds: 

 catmn_scl_thld_nodly => Set to the max of (Threshold No Delay mean or Empty Can mean + 3 sigma). The 
chart shows the scl_thld_nodly = Empty can mean + 3 sigma.  

 catmn_scl_thld_cmsdly => Set to: max of (Threshold 500 msec Delay mean or Empty Can mean + 3 sigma). 
The chart shows the scl_thld_ cmsdly = 500 msec mean 

Normal EWMA and Fast Initial Response thresholds: 

 catmn_nom_thld_nodly => Set to the max of (Threshold No Delay mean + 3 sigma, or empty can + 3 sigma) 

 catmn_nom_thld_cmsdly => Set to the max of (Threshold 500 ms mean + 3 sigma or empty can + 3 sigma) 

 

 

 

 

 

 

 

 

 

 

Black Distribution = Empty Can Data 
Dark Red Distribution = Threshold Catalyst, No Delay CMS 
Purple Distribution = Threshold Catalyst, 500 msec Delay CMS. 
Orange dashed line Distribution = Full Useful Life Catalyst 
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General Catalyst Monitor Operation 

Rear HO2S sensors can be located in various ways to monitor different kinds of exhaust systems. In-line engines 
and many V-engines are monitored by individual bank. A rear HO2S sensor is used along with the front, fuel-control 
HO2S sensor for each bank. Two sensors are used on an in-line engine; four sensors are used on a V-engine.  
Some V-engines have exhaust banks that combine into a single underbody catalyst. These systems are referred to 
as Y-pipe systems. They use only one rear HO2S sensor along with the two front, fuel-control HO2S sensors. Y-
pipe system use three sensors in all. For Y-pipe systems which utilize switching front O2 sensors, the two front HO2S 
sensor signals are combined by the software to infer what the HO2S signal would have been in front of the monitored 
catalyst. The inferred front HO2S signal and the actual single, rear HO2S signal is then used to calculate the switch 
ratio. 

Many vehicles monitor less than 100% of the catalyst volume – often the first catalyst brick of the catalyst system. 
Partial volume monitoring is done on LEV-II vehicles in order to meet the 1.75 * emission-standard threshold for 
NMHC and NOx. The rationale for this practice is that the catalysts nearest the engine deteriorate first, allowing the 
catalyst monitor to be more sensitive and illuminate the MIL properly at lower emission standards.  

Many applications that utilize partial-volume monitoring place the rear HO2S sensor after the first light-off catalyst 
can or, after the second catalyst can in a three-can per bank system. (A few applications placed the HO2S in the 
middle of the catalyst can, between the first and second bricks.)  

The Integrated Air/Fuel Catalyst Monitor can be used to monitor the entire catalyst volume, even on LEV-II vehicles. 

Index ratios for ethanol (Flex fuel) vehicles vary based on the changing concentration of alcohol in the fuel. The 
malfunction threshold typically increases as the percent alcohol increases. For example, a malfunction threshold of 
0.5 may be used at E10 (10% ethanol) and 0.9 may be used at E85 (85% ethanol). The malfunction thresholds are 
therefore adjusted based on the % alcohol in the fuel. (Note: Normal gasoline is allowed to contain up to 10% ethanol 
(E10)). 

Both IAF and index ratio catalyst monitors use trip to trip filtering of the results in order to improve the robustness of 
the monitor.  This is also known as Exponentially Weighted Moving Average (EWMA) algorithm. The EWMA logic 
incorporates several important CARB requirements. These are:  

 Fast Initial Response (FIR): The first 4 tests after a battery disconnect or code clear will process unfiltered 
data to quickly indicate a fault. The FIR will use a 2-trip MIL. This will help the service technician determine 
that a fault has been fixed. 

 Step-change Logic (SCL): The logic will detect an abrupt change from a no-fault condition to a fault condition. 
The SCL will be active after the 4th catalyst monitor cycle and will also use a 2-trip MIL. This will illuminate 
the MIL when a fault is instantaneously induced. 

 Normal EWMA (NORM): This is the normal mode of operation and uses an Exponentially Weighted Moving 
Average (EWMA) to filter the catalyst monitor test data. It is employed after the 4th catalyst test and will 
illuminate a MIL during the drive cycle where the EWMA value exceeds the fault threshold. (1 trip MIL). 
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Starting in the 2010 ½ Model Year and later, the catalyst monitor will employ catalyst break-in logic. This logic will 
prevent the catalyst monitor from running until after a catalyst break-in period.  

The catalyst monitor will not run on a new vehicle from the assembly plant until 60 minutes of time above a catalyst 
temperature (typically 800 to 1100 deg F) has been accumulated or 300 miles has elapsed. 

New modules at the assembly plant will have an NVRAM flag initialized to delay the catalyst monitor. Service 
modules and re-flash software will have the flag set to allow that catalyst monitor to run. The flag cannot be reset to 
delay the catalyst monitor from running by any tool or service procedure. 

 

  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 16 of 449 

 

 

  

Index Ratio Catalyst Monitor  

START 

Monitor Entry 
Conditions 

Met? 

Accumulate front O2 sensor 
signal length. 
Accumulate rear O2 sensor 
signal length. 
Count front O2 sensor switches 
for each Air mass cell. 

Inferred catalyst temp. 
Vehicle conditions 
Engine conditions 
(engine warm, steady 
drive conditions) 

Front O2 Sensor Voltage 
Rear O2 Sensor Voltage 

Enough O2 
switches in 
each cell? 

Divide Rear O2 signal length by 
Front O2 signal length to get Index 
Ratio. 
Input new Index Ratio into EWMA 
and calculate new EWMA value. 

EWMA Index 
Ratio > 

threshold? 

No 

No 

Catalyst is deteriorated 

Fault Management - MIL after 
2 Driving Cycles > threshold 

MIL 

Catalyst is OK 
No Yes 

END 
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Integrated Air Fuel Catalyst Monitor 
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CATALYST MONITOR OPERATION: 

DTCs P0420 - Catalyst System Efficiency Below Threshold, Bank 1 (or Y-pipe),     
P0430 - Catalyst System Efficiency Below Threshold, Bank 2 

Monitor execution once per driving cycle 

Monitor Sequence HO2S response test complete and no DTCs (P0133/P0153) prior to calculating 
switch ratio, no SAIR pump stuck on DTCs (P0412/P1414), no evap leak check 
DTCs (P0442/P0456), no EGR stuck open DTCs (P0402) 

Sensors OK   ECT, IAT, TP, VSS, CKP, MAF, no misfire DTCs (P0300, P0310), no ignition 
coil DTCs (P0351-P0358), no fuel monitor DTCs (P0171, P0172, P0174. 
P0175), no VCT DTCs (P0010-P0017, P052A, P052B, P0344, P0365, P0369-
bank1) (P0018 thru P0025,P052C, P052D, P0349, P0390, P0394- bank2 ).no 
evap system DTCs (P0443, P0446, P0455, P0457, P1450/P0496), no ETC 
system DTCs (P0122, P0123, P0222, P0223, P02135) (P2101, P2107, P2111, 
P2112) (P0600, P060A, P060B, P060C, P061B, P061C, P061D, P1674, 
U0300).  No UEGO or HO2S DTCs. 

Monitoring Duration Approximately 700 seconds during appropriate FTP conditions (approximately 
100 to 200 oxygen sensor switches are collected) for switching O2 control sensors  

Approximately 10 to 20 seconds for wide range O2 index ratio monitor. 

3 Decel Fuel Cutoff events for IAF catalyst monitor 

 

TYPICAL INDEX RATIO CATALYST MONITOR ENTRY CONDITIONS: 

Entry condition Minimum Maximum 

Engine Coolant Temp 170 oF 230 oF 

Intake Air Temp 20 oF 180 oF 

Time since entering closed loop fuel 30 sec  

Inferred Rear HO2S sensor Temperature 900 oF  

EGR flow (Note: an EGR fault disables EGR) 1% 12% 

Vehicle Speed 5 mph 70 mph 

Fuel Level 15%  

First Air Mass Cell 1.0 lb/min 2.0 lb/min 

     Engine RPM for first air mass cell 1,000 rpm 1,300 rpm 

     Engine Load for first air mass cell  15% 35% 

     Monitored catalyst mid-bed temp. (inferred)  850 oF 1,200 oF 

     Number of front O2 switches required  50  

Second Air Mass Cell 2.0 lb/min 3.0 lb/min 

     Engine RPM for second air mass cell 1,200 rpm 1,500 rpm 

     Engine Load for second air mass cell  20% 35% 

Third Air Mass Cell 3.0 lb/min 4.0 lb/min 

     Engine RPM for third air mass cell 1,300 rpm 1,600 rpm 

     Engine Load for third air mass cell  20% 40% 
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(Note: Engine rpm and load values for each air mass cell can vary as a function of the power-to-weight ratio of 
the engine, transmission and axle gearing and tire size.)  
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TYPICAL IAF CATALYST MONITOR ENTRY CONDITIONS: 

Entry condition Minimum Maximum 

Engine Coolant Temp 160 oF 250 oF 

Intake Air Temp 20 oF 140 oF 

Inferred catalyst mid-bed temperature 510 C 815 C 

Fuel Level 15%  

Air Mass  2.0 lb/min 

Minimum inferred rear O2 sensor temperature 800 oF  

Fuel monitor learned within limits 97% 103% 

Rear O2 sensor rich since last monitor attempt 0.45 volts  

Rear O2 sensor lean with injectors off (voltage needed to enter monitor)  0.1 volts 

Rear O2 sensor reads rich after fuel turned back on (voltage needed to 
complete monitor) 

0.45 volts  

 

TYPICAL MALFUNCTION THRESHOLDS: 

Catalyst monitor index ratio > 0.75 (bank monitor) 

Catalyst monitor index-ratio > 0.60 (Y-pipe monitor) 

Catalyst monitor index ratio > 0.50 for E10 to > 0.90 for E85 (flex fuel vehicles) 

 

Mode $06 reporting for IAF Catalyst Monitor 

The catalyst monitor results are converted to a ratio for Mode $06 reporting to keep the same look and feel for the 
service technician. The equation for calculating the Mode $06 monitor result is: 

1 – (Actual reactivation fuel/ Good catalyst reactivation fuel) 

Good catalyst reactivation fuel is intended to represent what the monitor would measure for a green catalyst. 

 

J1979 CATALYST MONITOR MODE $06 DATA 

Monitor ID Test ID Description  

$21 $81 Bank 1 Oxygen Storage Capacity and max. limit (P0420) unitless 

$22 $81 Bank 2 Oxygen Storage Capacity and max. limit (P0430) unitless 

 
 
** NOTE: In this document, a monitor or sensor is considered OK if there are no DTCs stored for that component or 
system at the time the monitor is running. 

  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 21 of 449 

 

Misfire Monitor  

The input to the Misfire Monitor is the signal from the crankshaft position sensor and timing wheel.  The signal is 
acquired and processed by the PCM and provided to the Misfire Monitor as individual tooth period measurements.  
The Monitor uses the tooth period measurements to calculate crankshaft acceleration signals for misfire detection.  
All misfire processing is performed in software. 

Two different technologies are used for misfire monitoring. They are the Low Data Rate (LDR), and High Data Rate 
(HDR) systems. The LDR system is capable of meeting the FTP monitoring requirements on most engines and is 
capable of meeting “full-range” misfire monitoring requirements on 3 and 4-cylinder engines.  It is also used on 6 
cylinder engines with rear mounted crank sensors. The HDR system is capable of meeting “full-range” misfire 
monitoring requirements on 8 and 10 cylinder engines.  

All software allows for detection of misfires within 2 engine revolutions after engine start/restart (> 150 rpm below 
warm idle speed) for conventional and stop-start vehicles and 2 engine revolutions after engine fueling begins for 
engine start/restart for hybrid vehicles. 

The Monitor includes a diagnostic check on the crank sensor input.  The Monitor checks the number of tooth period 
measurements received on each cylinder event.  A P033F DTC (or P1336 for some modules) will be set if the Monitor 
receives an invalid number of tooth period measurements.  A P033F (or P1336) points to noise present on the crank 
sensor input or a lack of synchronization between the cam and crank sensors. 

Low Data Rate System 

The LDR Misfire Monitor measures one crankshaft rotation time interval for each cylinder event). The PCM calculates 
crankshaft rotational velocity for each cylinder from this crankshaft position signal. The acceleration for each cylinder 
can then be calculated using successive velocity values.  The changes in overall engine rpm are removed by 
subtracting the median engine acceleration over a complete engine cycle. The crankshaft acceleration is then 
processed by three algorithms. The first algorithm, called pattern cancellation, is optimized for detection of sporadic 
patterns of misfire.  The algorithm learns the normal pattern of cylinder accelerations from the mostly good firing 
events and is then able to accurately detect deviations from that pattern.  The second algorithm, called pattern 
cancellation by opposing engine revolution or “PC-rev”, is optimized for single cylinder patterns.  The algorithm 
compares the acceleration of a cylinder to its opposite cylinder on the opposing engine revolution.  The algorithm 
learns the normal patterns that repeat every engine revolution and is then able to accurately detect deviations 
between the paired cylinders.  The third algorithm is a non-filtered acceleration signal that is a general purpose signal 
for all patterns including multi-cylinder patterns. The resulting deviant cylinder acceleration values are used in 
evaluating misfire in the “General Misfire Algorithm Processing” section below. 

High Data Rate System 

The High Data Rate (HDR) Misfire Monitor uses a high data rate crankshaft position signal, (i.e. onetime 
measurement signal per each 3 teeth for a total of 40 measurements for one engine cycle on a 60-2 tooth wheel). 
This high-resolution signal is processed with a digital low pass filter.  The low pass filter filters the high-resolution 
crankshaft velocity signal to remove some of the crankshaft torsional vibrations that degrade signal to noise. Two 
low pass filters are used to enhance detection capability – a "base" filter and a more aggressive filter to enhance 
single-cylinder capability at higher rpm. This significantly improves detection capability for continuous misfires on 
single cylinders up to redline.  The high-resolution acceleration can then be calculated using successive velocity 
values.  The changes in overall engine rpm are removed by subtracting the median engine acceleration over a 
complete engine cycle. The crankshaft acceleration is then processed by three algorithms similar to the LDR system.  
The final stage is to decimate the high resolution signals by selecting the peak acceleration values from within a 
window location for each cylinder.   The resulting deviant cylinder acceleration values are used in evaluating misfire 
in the “General Misfire Algorithm Processing” section below.  
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Misfire Monitor Overview 
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Example Low Data Rate and High Data Rate Time Interval Measurements 

 

 

 

  

Example HDR Tooth Period Measurements (V8 engine with 36-1 Tooth Wheel)

CKP

Example LDR Tooth Period Measurements (V8 engine with 36-1 Tooth Wheel)

TDC TDC TDC TDC

TDC TDC TDC TDC

PIP

CKP

PIP

hdrT[0]

hdrT[1] hdrT[3] hdrT[5] hdrT[7] hdrT[10] hdrT[12] hdrT[14] hdrT[16] hdrT[18]hdrT[35]

hdrT[2] hdrT[4] hdrT[6] hdrT[8] hdrT[11] hdrT[13] hdrT[15] hdrT[17]

ldrT[0]

ldrT[7] ldrT[1]

ldrT[2]

ldrT[3]

one engine revolution (360 degCA of rotation)

one cylinder event

One time measurement per each cylinder event

One time measurement per each 2 teeth (36 measurements over 720 degCA of rotation)
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311513
1614

1197531
121086420

17
18 20

2119 23
22 24

25 27
26 28

29
30

TDC
Rev #1

57555351
565452

494745434139
50484644424038

3533
363432

37

TDC

Cyl index #1
Cyl index #4

(Rev #2)

CPS

PIP

54 degCA
180 degCA

Cyl #1

Measurement Windows

Example HDR measurement windows for 8 cylinder engine with 60-2 wheel

311513
1614

1197531
121086420

17
18 20

2119 23
22 24

25 27
26 28

29
30

TDC
Rev #1

57555351
565452

494745434139
50484644424038

3533
363432

37

TDC
(Rev #2)

CPS

PIP

Cyl #1

HDR Measurement Windows

TDC TDC

T[0]

T[1]

T[2]

T[3]

T[4]

T[5]

T[6]

T[7]

T[8]

T[9]

T[10]

T[11]

T[12]

T[13]

T[14]

T[15]

T[16]

T[17]

T[18]

T[19]

One time measurement per each 3 teeth (20 measurements per engine revolution)

Example LDR measurement windows for 4 cylinder engine with 60-2 wheel

(Cyl index #3)
(Cyl index #2)

One time measurement per each cylinder

one engine revolution (360 degCA of rotation)

one engine revolution (360 degCA of rotation)
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Example Misfire Deviant Acceleration Signals (from 4 cylinder engine) 
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General Misfire Algorithm Processing 

The acceleration that a piston undergoes during a normal firing event is directly related to the amount of torque that 
cylinder produces. The calculated piston/cylinder acceleration value(s) are compared to a misfire threshold that is 
continuously adjusted based on inferred engine torque. Deviant accelerations exceeding the threshold are 
conditionally labeled as misfires. A threshold multiplier is used during startup CSER to compensate the thresholds 
for the reduction in signal amplitude during spark retard conditions.  Threshold adjustments may also be applied to 
compensate for torque reduction during gear shift events, and to compensate for changes in driveline coupling with 
torque convertor lock status. 

The calculated deviant acceleration value(s) are also evaluated for noise. Normally, misfire results in a non-
symmetrical loss of cylinder acceleration. Mechanical noise, such as rough roads or crankshaft oscillations at low 
rpm/high load (“lugging”) conditions, will produce symmetrical, positive acceleration variations. Noise limits are 
calculated by applying a negative multiplier to the misfire threshold. If the noise limits are exceeded, a noisy signal 
condition is inferred and the misfire monitor is suspended for a brief interval. Noise free deviant acceleration 
exceeding a given threshold is labeled a misfire. 

On some vehicles with 4 cylinder engines, the signals are also evaluated for noise from mechanical resonance in 
the transmission hardware (ex. Dual Mass Flywheels) at low load conditions.  This mechanical noise can produce 
acceleration variations that are indistinguishable from a paired cylinder misfire pattern.  The software includes a 
check of the UEGO signal when a paired cylinder misfire pattern is present.  Normally, there will be a lean shift on 
the UEGO if 2 out of 4 cylinders are misfiring.  If the UEGO does not indicate lean, a noisy signal condition is inferred 
and the misfire monitor is suspended while the conditions are present. 

The number of misfires is counted over a continuous 200 revolution and 1000 revolution period. (The revolution 
counters are not reset if the misfire monitor is temporarily disabled such as for negative torque mode, etc.) At the 
end of the evaluation period, the total misfire rate and the misfire rate for each individual cylinder is computed. The 
misfire rate is evaluated every 200 revolution period (Type A) and compared to a threshold value obtained from an 
engine speed/load table. This misfire threshold is designed to prevent damage to the catalyst due to sustained 
excessive temperature (1832°F for Pd-only high tech washcoat). If the misfire threshold is exceeded and the catalyst 
temperature model calculates a catalyst mid-bed temperature that exceeds the catalyst damage threshold, the MIL 
blinks at a 1 Hz rate while the misfire is present. If the misfire occurs again on a subsequent driving cycle, the MIL is 
illuminated. 

At high engine speed and load operating conditions the Monitor continuously evaluates the misfire rate during each 
200 revolution period.  If a sufficient number of misfire events have been accumulated within a 200 revolution block 
such that the misfire threshold is already exceeded before the end of the block has been reached, the Monitor will 
declare a fault immediately rather than wait for the end of the block.  This improves the capability of the Monitor to 
prevent damage to the catalyst. 

If a single cylinder (i.e. > 90% of misfires attributed to one cylinder) is determined to be consistently misfiring in excess 
of the catalyst damage criteria, the Monitor will initiate failure mode effects management (FMEM) to prevent catalyst 
damage.  The fuel injector to that cylinder will be shut off for a minimum of 30 seconds. Up to two cylinders may be 
disabled at the same time on 6 and 8 cylinder engines and one cylinder is disabled on 4 cylinder engines. Fuel 
control will go open loop and target lambda slightly lean (~1.05). The software may also use the throttle to limit airflow 
(limit boost) on GTDI engines for additional exhaust component protection. After 30 seconds, the injector is re-
enabled and the system returns to normal operation. On some vehicles, the software may continue FMEM beyond 
30 seconds if the engine is operating at high speed or load at the end of the 30 second period.  The software will 
wait for a low airflow condition (~1 to 5 second tip-out) to exit from FMEM.  This protects the catalyst should the 
misfire fault still be present when the fuel injector is turned back on.  If misfire on that cylinder is again detected after 
200 revs (about 5 to 10 seconds), the fuel injector will be shut off again and the process will repeat until the misfire 
is no longer present. Note that ignition coil primary circuit failures (see CCM section) will trigger the same type of fuel 
injector disablement. If a particular cylinder cannot be determined, fuel control will still go open loop and target lambda 
slightly lean (~1.05) to limit catalyst temperatures.  

If fuel level is below 15%, the misfire monitor continues to evaluate misfire over every 200 revolution period to 
determine if catalyst damaging misfire is present so that the fuel shut-off FMEM can be utilized to control catalyst 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 27 of 449 

temperatures. If this is the case, a P0313 DTC will be set to indicate that misfire occurred at low fuel levels. The 
P0313 DTC is set in place of engine misfire codes (P030x) if a misfire fault is detected with low fuel level. 

The misfire rate is also evaluated every 1000 revolution period and compared to a single (Type B) threshold value 
to indicate an emission-threshold malfunction, which can be either a single 1000 revolution exceedance from startup 
or four subsequent 1000 revolution exceedances on a drive cycle after start-up. Some vehicles will set a P0316 DTC 
if the Type B malfunction threshold is exceeded during the first 1,000 revs after engine startup. This DTC is normally 
stored in addition to the normal P03xx DTC that indicates the misfiring cylinder(s). If misfire is detected but cannot 
be attributed to a specific cylinder, a P0300 is stored. This may occur on some vehicles at higher engine speeds, for 
example, above 3,500 rpm. 

Rough Road Detection 

The Misfire Monitor includes a Rough Road Detection (RRD) system to eliminate false misfire indications due to 
rough road conditions. The RRD system uses data from ABS wheel speed sensors for estimating the severity of 
rough road conditions. This is a more direct measurement of rough road over other methods which are based on 
driveline feedback via crankshaft velocity measurements. It improves accuracy over these other methods since it 
eliminates interactions with actual misfire. 

In the event of an RRD system failure, the RRD output will be ignored and the Misfire Monitor will remain active.  An 
RRD system failure could be caused by a failure in any of the input signals to the algorithm. This includes the ABS 
wheel speed sensors, Brake Pedal sensor, or CAN bus hardware failures. Specific DTCs will indicate the source of 
these component failures. 

A redundant check is also performed on the RRD system to verify it is not stuck high due to other unforeseen causes. 
If the RRD system indicates rough road during low vehicle speed conditions where it is not expected, the RRD output 
will be ignored and the Misfire Monitor will remain active. 

Profile Correction 

"Profile correction" software is used to learn and correct for mechanical inaccuracies in the crankshaft position wheel 
tooth spacing. Since the sum of all the angles between crankshaft teeth must equal 720o over one full engine cycle 
of rotation (2 revolutions), a correction factor can be calculated for each misfire sample interval that makes all the 
angles between individual teeth equal. The software learns one profile correction factor per each tooth over one full 
engine cycle of rotation (ex. 120 correction factors for a 60 tooth wheel).  Older software may calculate and apply 
fewer profile correction factors (ex. one correction factor per cylinder for older Low Data Rate systems or one 
correction factor per multiple teeth for older High Data Rate systems). 

The corrections are calculated from several engine cycles of misfire sample interval data. The correction factors are 
the average of a selected number of samples. In order to assure the accuracy of these corrections, a tolerance is 
placed on the incoming values such that an individual correction factor must be repeatable within the tolerance during 
learning. This is to reduce the possibility of learning bad corrections due to crankshaft velocity disturbances. 

Since inaccuracies in the wheel tooth spacing can produce a false indication of misfire, the misfire monitor is not 
active until the corrections are learned. Two methods of learning profile correction are used: 

 Neutral Profile Correction and Non Volatile Memory 

 Customer Drive Cycle for Profile Correction (60-40 MPH Deceleration) 
 
Neutral Profile Correction and Non-Volatile Memory 

Neutral profile learning is used at End of Line to learn profile correction via a series of one or more neutral engine 
rpm throttle snaps. This allows the Misfire Monitor to be activated at the Assembly Plant.  A Test Tool command is 
required to enable this method of learning, so this method will only be performed by a Plant or Service technician. 
Learning profile correction factors at high-speed (3,000 rpm) neutral conditions versus during 60-40 mph decels 
optimizes correction factors for higher rpms where they are most needed and eliminates driveline/transmission and 
road noise effects. This improves signal to noise characteristics which means improved detection capability. 
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HEV vehicles uses a different method for Neutral profile learning.  The HEV electric motor will pull the engine up to 
a constant engine speed (1500 rpm) with fuel shutoff.  The profile correction factors are learned while the electric 
motor is spinning the engine.  A Test Tool command is also required to enable this HEV method of learning. 

The profile correction factors learned at the Assembly Plant are stored into non-volatile memory. This eliminates the 
need for specific customer drive cycles. However, misfire profiles may need to be relearned in the Service Bay using 
a service procedure if major engine work is done or the PCM is replaced. (Re-learning is not required for a reflash.) 

On many newer 20MY+ vehicles, and on selected older MY vehicles, the neutral profile correction strategy is the 
only method used for profile correction learning. In the event of a loss of non-volatile memory contents (new PCM 
installed), the correction factors are lost and must be relearned. DTC P0315 is set until the misfire profile is relearned 
using a scan tool procedure. 

The neutral profile correction strategy is available on most gasoline engine vehicles.  It is not available on diesel 
engine vehicles. 

Customer Drive Cycle for Profile Correction (60-40 MPH Deceleration) 

This method was the traditional method for profile correction learning until the introduction of Neutral Profile 
Correction.  It is now only used as a backup method. 

To prevent any fueling or combustion differences from affecting the correction factors, learning is done during 
deceleration fuel shut off (DFSO). This can be done during closed throttle, non-braking, defueled decelerations in 
the 97 to 64 km/h (60 to 40 MPH) range after exceeding 97 km/h (60 MPH) (likely to correspond to a freeway exit 
condition). In order to minimize the learning time for correction factors, a more aggressive DFSO strategy may be 
used when the conditions for learning are present. The corrections are typically learned in a single 97 to 64 km/h (60 
to 40 MPH) deceleration, but may take up to 3 such decelerations or a higher number of shorter decelerations. If the 
software is unable to learn a profile after three, 97 to 64 km/h (60 to 40 MPH) deceleration cycles, DTC P0315 is set. 

Misfire Monitor Operation:  

DTCs P0300 to P0310 (general and specific cylinder misfire) 

P033F or P1336 (noisy crank sensor, no cam/crank synchronization) 

P0315 (unable to learn profile) 

P0316 (misfire during first 1,000 revs after start-up) 

P0313 (misfire detected with low fuel level) 

Monitor execution Continuous, misfire rate calculated every 200 or 1000 revs 

Monitor Sequence None 

Sensors OK CKP, CMP, MAF, ECT/CHT 

Monitoring Duration Entire driving cycle (see disablement conditions below) 

 
Typical misfire monitor entry conditions: 

Entry condition Minimum Maximum 

Time since engine start-up 0 seconds 0 seconds 

Engine Coolant Temperature 20 oF 250 oF 

RPM Range (Full-Range Misfire certified, with 2 rev 
delay) 

2 revs after exceeding 
150 rpm below “drive” 
idle rpm 

redline on tach or fuel 
cutoff 

Profile correction factors learned in NVRAM Yes  
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Fuel tank level 15%  

 
Typical misfire temporary disablement conditions: 

Temporary disablement conditions: 

Closed throttle decel (negative torque, engine being driven) > -100 ft lbs 

Fuel shut-off due to vehicle-speed limiting or engine-rpm limiting mode 

High rate of change of torque (heavy throttle tip-in or tip out) > -450 deg/sec or 250 deg/sec ; > -200 ft lbs/sec 
or > 250 ft lbs/sec 

Rough Road conditions present 

 
Typical misfire monitor malfunction thresholds: 

Type A (catalyst damaging misfire rate): misfire rate is an rpm/load table ranging from 40% at idle to 4% at high 
rpm and loads 

Type B (emission threshold rate): 0.9% to 1.5% 

 
 

J1979 Misfire Mode $06 Data 

Monitor ID Test ID Description  

A1 $80 Total engine misfire and catalyst damage misfire rate (updated every 
200 revolutions) (P030x) 

percent 

A1 $81 Total engine misfire and emission threshold misfire rate (updated every 
1,000 revolutions) (P030x) 

percent 

A1 $82 Highest catalyst-damage misfire and catalyst damage threshold misfire 
rate (updated when DTC set or clears) (P030x) 

percent 

A1 $83 Highest emission-threshold misfire and emission threshold misfire rate 
(updated when DTC set or clears) (P030x) 

percent 

A1 $84 Inferred catalyst mid-bed temperature (P030x) oC 

A2 – AD $0B EWMA misfire counts for last 10 driving cycles (P030x) events 

A2 – AD $0C Misfire counts for last/current driving cycle (P030x) events 

A2 – AD $80 Cylinder X misfire rate and catalyst damage misfire rate (updated every 
200 revolutions) (P030x) 

percent 

A2 – AD $81 Cylinder X misfire rate and emission threshold misfire rate (updated 
every 1,000 revolutions) (P030x) 

percent 
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The profile learning operation includes DTC P0315 if profile correction factors are not learned. On selected 
vehicles, this code is set immediately after a new PCM is installed until the scan tool procedure for Neutral Profile 
Correction is completed.  On all other vehicles, this code is set if profile learning does not complete during the 
Customer Drive Cycle for Profile Correction. 
 
 

Profile Correction Operation 

DTCs P0315 - unable to learn profile in three 60 to 40 mph decels 

Monitor Execution Once per profile learning sequence. 

Monitor Sequence: Profile must be learned before misfire monitor is active. 

Sensors OK: CKP, CMP, CKP/CMP in synch 

Monitoring Duration; 10 cumulative seconds in conditions 

(a maximum of three 60-40 mph defueled decels) 

 
Typical profile learning entry conditions (Customer drive cycle): 

Entry condition Minimum Maximum 

Engine in decel-fuel cutout mode for 4 engine cycles   

Brakes applied (Brake On/Off Switch) No No 

Engine RPM 1300 rpm 3700 rpm 

Change in RPM  600 rpm/background 
loop 

Vehicle Speed  30 mph 75 mph 

Learning tolerance  1% 

 
Typical profile learning entry conditions (Assembly Plant or Service Bay): 

Entry condition Minimum Maximum 

Engine in decel-fuel cutout mode for 4 engine cycles   

Park/Neutral gear   

Engine RPM 2000 rpm 3000 rpm 

Learning tolerance  1% 
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EVAP System Monitor - 0.040” dia. Vacuum Leak Check 

Vehicles that meet enhanced evaporative requirements utilize a vacuum-based evaporative system integrity check. 
The evap system integrity check uses a Fuel Tank Pressure Transducer (FTPT), a Canister Vent Solenoid (CVS) 
and Fuel Level Input (FLI) along with a Canister Purge Valve (CPV) to find 0.040” diameter or larger evap system 
leaks.  

Starting in the 2017 MY, Federal vehicles can no longer utilize a 0.040" leak check rather than the 0.020" leak 
check required for California vehicles. Both California and Federal vehicles, must comply with the 0.040” and 0.020” 
leak check requirements.  

The OBD regulations allow manufacturers to substitute a 0.090” leak requirement for the 0.040” leak check 
requirement based on more stringent (higher) in-use monitor performance ratio requirements. Increasing the leak 
size detected by the 0.040” (cruise) test allows for less restrictive entry conditions and abort conditions while also 
shortening monitoring times. Shortening the monitoring times allows for increased monitor completion rates, 
particularly in urban areas. Less restrictive entry/abort conditions include lower vehicle speed and wider manifold 
vacuum requirements for monitor entry, higher fuel level, vehicle speed and load delta aborts. The 2017 MY Lincoln 
MKS is planned as the pilot application. 

In the case of heavy duty gasoline engines (> 14,000 lbs), the regulations require 0.150" leak detection only (gross 
leak/cap off). Heavy Duty vehicle will not set a P0442 (0.040” leak). They will set a P0455 during the initial vacuum 
pulldown phase to meet the 0.0150” leak detection requirement. 

0.040”/0.090” “Cruise” Test 

The evap system integrity test is done under conditions that minimize vapor generation and fuel tank pressure 
changes due to fuel slosh since these could result in false MIL illumination. The check is run after a 4 - 6 hour cold 
engine soak (engine-off timer), during steady highway speeds at ambient air temperatures (inferred by IAT) 
between 40 and 100 oF.  

A check for refueling events is done at engine start. A refuel flag is set in KAM if the fuel level at start-up is at least 
20% of total tank capacity greater than fuel fill at engine-off. It stays set until the evap monitor completes Phase 0 
of the test as described below. Note that on some vehicles, a refueling check may also be done continuously, with 
the engine running to detect refueling events that occur when the driver does not turn off the vehicle while refueling 
(in-flight refueling).  

As a precursor to running the evap system integrity, a conditioning test is carried out to ensure that there is no 
excessive vacuum condition (P1450/P0496). Excessive vacuum can cause damage to the evap system if the CVS 
becomes corked closed during evap testing. Basically, with the purge flow commanded off, the CVS is closed and 
a vacuum growth or a stagnant vacuum is monitored over time. If the vacuum grows or does not dissipate then 
P1450/P0496 DTC sets and the evap integrity check is prohibited from running. Hence, P1450/P0496 DTC can 
only set outside the monitor, not inside it. 

NOTE:  If the 0.04” leak check monitor is ready to run but the excessive vacuum check test has not run, the leak 
monitor will force the excessive check to run. 
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Typical evap systemn layout: 

 

Note: evap system may use in tank fuel pressure sensor or an in line fuel tank pressure sensor. 
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The evap system integrity test is done in four phases. 

(Phase 0 - initial vacuum pulldown):  

First, the Canister Vent Solenoid is closed to seal the entire evap system, and then the Canister Purge Valve (CPV) 
is opened to pull an 8" H2O vacuum. If the initial vacuum could not be achieved, a large system leak is indicated 
(P0455). This could be caused by a fuel cap that was not installed properly, a stuck open Capless Fuel Fill valve, 
a large hole, an overfilled fuel tank, disconnected/kinked vapor lines, a Canister Vent Solenoid that is stuck open, 
a CPV that is stuck closed, or a disconnected/blocked vapor line between the CPV and the FTPT. 

Note: 2009 Model Year and beyond implementations require 2 or 3 gross leak failures in-a-row prior to setting a 
P0455 DTC. 

On some vehicles, if the initial vacuum could not be achieved after a refueling event, a gross leak, fuel cap off 
(P0457) is indicated and the recorded minimum fuel tank pressure during pulldown is stored in KAM. A “Check 
Fuel Cap” light may also be illuminated. On vehicles with capless fuel fill, a message instructing the customer to 
check the Capless Fuel Fill valve will appear in conjunction with a P0457 DTC. Depending on calibration, the MIL 
may be illuminated in two or three trips with a P0457 failure. 

If a P0455, P0457, or P1450/P0496 code is generated, the evap test does not continue with subsequent phases 
of the small leak check, phases 1-4. 

Note: Not all vehicles will have the P0457 test or the Check Fuel Cap light implemented. These vehicles will 
continue to generate only a P0455. After the customer properly secures the fuel cap, the P0457, Check Fuel Cap 
and/or MIL will be cleared as soon as normal purging vacuum exceeds the P0457 vacuum level stored in KAM. 

Phase 1 - Vacuum stabilization 

If the target vacuum is achieved, the CPV is closed and vacuum is allowed to stabilize for a fixed time. If the pressure 
in the tank immediately rises, the stabilization time is bypassed and Phase 2 of the test is entered.  

For the 2010 MY, a new PI controller was implemented to control the vacuum pull exactly to target. By doing so, 
the phase one stabilization time has been reduced. 
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Phase 2 - Vacuum hold and decay 

Next, the vacuum is held for a calibrated time and the vacuum level is again recorded at the end of this time period. 
The starting and ending vacuum levels are checked to determine if the change in vacuum exceeds the vacuum 
bleed up criteria. Fuel Level Input and ambient air temperature are used to adjust the vacuum bleed-up criteria for 
the appropriate fuel tank vapor volume. Steady state conditions must be maintained throughout this bleed up 
portion of the test. The monitor will abort if there is an excessive change in load, fuel tank pressure or fuel level 
input since these are all indicators of impending or actual fuel slosh. If the monitor aborts, it will attempt to run again 
(up to 20 or more times). If the vacuum bleed-up criteria is not exceeded, the small leak test is considered a pass. 
If the vacuum bleed-up criteria is exceeded on three successive monitoring events, a 0.040 “ dia. leak is likely and 
a final vapor generation check is done to verify the leak, phases 3-4. Excessive vapor generation can cause a false 
MIL.  

Phase 3 - Vacuum release 

This stage of the vapor generation check is done by opening the CVS and releasing any vacuum.  The system will 
remain vented to atmosphere for approximately 30 - 60 seconds and then proceed to phase 4. 

Phase 4 - Vapor generation 

This stage of the vapor generation check is done by closing the CVS and monitoring the pressure rise in the 
evaporative system.  If the pressure rise due to vapor generation is below the threshold limit for absolute pressure 
and change in pressure, a P0442 DTC is stored. 
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0.040" Evaporative System Monitor  
START 0.040" Test 

Refueling 
Event? 

Open purge valve and pull  evap 
system to target vacuum (Phase 0) 

Fuel Level 

Vehicle and 
engine conditions 

Evap system 
vacuum at 

target? 

Close purge valve (Phase 1) 
and measure vacuum after 
timer expires (Phase 2) 

Vacuum bleedup 
> 0.040" 

threshold? 

No 

Yes 

Large leak – Set P0457 
if refuel flag = 1 and 
vacuum < target 
Fuel cap off - Set P0455 
if refuel flag = 0 and 
vacuum < target 
Over vacuum - Set P145 
if vacuum > target 

Fault Management - MIL 
after 2 Driving Cycles > 
threshold 

MIL 

Evap System OK 

No 

Yes 

END, Go to 0.020" 
test, if present 

Monitor entry 
condition 

met? 

Set refuel flag = 1 

No Yes 

Small leak – Set P0442 
when vacuum bleedup > 
threshold and no 
excessive vapor 
generation 

Open purge valve and release 
vacuum (Phase 3), then close 
purge valve and measure change 
in vacuum (Phase 4) 

Vacuum increase 
< vapor generation 

threshold? 
No Yes 

Fuel Tank 
Pressure Sensor 

Vacuum bleedup 
> 0.020" 

threshold? 

No 

Possible 0.020" 
leak, set idle test 
flag = 1 (if 0.020" 
idle test present) 
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0.040” EVAP Monitor Operation: 

DTCs P0455 - EVAP System Leak Detected (large leak) 

P0457 - EVAP System Leak Detected (fuel cap loose/off) 

P0442 - EVAP System Leak Detected (small leak) (0.040” leak), 

P1450 - Unable to Bleed Up Fuel Tank Vacuum (excessive vacuum)     or 

P0496 - EVAP System High Purge Flow 

Note: P1450 is being replaced by P0496 

Monitor execution once per driving cycle 

Monitor Sequence HO2S monitor completed and OK 

Sensors/Components OK MAF, IAT, VSS, ECT, CKP, TP, FTP, CPV, CVS 

Monitoring Duration 360 seconds (see disablement conditions below) 

 
Typical 0.040” EVAP monitor entry conditions, Phases 0 through 4: 

Entry condition Minimum Maximum 

Engine off (soak) time time        OR 

ECT at start – IAT at start <= 12 oF 

4 - 6 hours  

Time since engine start-up 330 seconds 1800 to 2700 seconds 

Intake Air Temp 40 oF 95 - 100 oF 

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Engine Load 20% 70% 

Vehicle Speed 40 mph 90 mph 

Purge Duty Cycle 75% 100% 

Purge Flow 0.05 lbm/min 0.10 lbm/min 

Fuel Fill Level  15% 85% 

Fuel Tank Pressure Range - 17 H2O 1.5 H2O 

Battery Voltage 11 volts 18 volts 

Clean Canister   

 
 

Typical 0.040” EVAP abort (fuel slosh) conditions for Phase 2: 

Change in load: > 30% 

Change in tank pressure: > 1 “ H2O 

Change in fuel fill level: > 15% 

Number of aborts: > 255 

Vehicle Accel > 1 mph / sec 
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Typical 0.040 EVAP monitor malfunction thresholds: 

P1450/P0496 (Excessive vacuum): < -4.0 in H2O delta vacuum from time that CVS is closed, or > -4. in H2O 
stagnant vapor over a 10 second evaluation time. 

P0455 (Gross leak): > -8.0 in H2O over a 30 second evaluation time. 

P0457 (Gross leak, cap off): > -8.0 in H2O over a 30 second evaluation time after a refueling event. 

P0442 (0.040” leak): > 2.5 in H2O bleed-up over a 15 second evaluation time at 75% fuel fill. (Note: bleed-up 
and evaluation times vary as a function of fuel fill level and ambient air temperature) 

P0442 vapor generation limit: < 2.5 in H2O over a 120 second evaluation time 

 
 

J1979 Evaporative System Mode $06 Data prior to 2017 MY 

Test ID Comp ID Description  Units 

$3A $80 Phase 0 end pressure result and test limits (data for P1450/P0496 – 
excessive vacuum) 

Pa 

$3A $81 Phase 4 vapor generation minimum change in pressure and test limits 
(data for P1450/P0496, CPV stuck open) 

Pa 

$3A $82 Phase 0 end pressure result and test limits (data for P0455/P0457 – 
gross leak/cap off) 

Pa 

$3B $80 Phase 2 0.040” cruise leak check vacuum bleed-up and test limits (data 
for P0442 – 0.040" leak) 

Pa 

Note: Default values (0.0 Pa) will be displayed for all the above TIDs if the evap monitor has never completed. 
Each TID is associated with a particular DTC. The TID for the appropriate DTC will be updated based on the 
current or last driving cycle, default values will be displayed for any phases that have not completed. 

 

J1979 Evaporative System Mode $06 Data for 2017 MY and beyond 

Test ID Comp ID Description  Units 

$39 $82 HD 0.150” Leak test - Phase 0 end pressure result and test limits (data 
for P0455/P0457 – gross leak/cap off) (P0455) 

Pa 

$3A $83 0.090” Leak test - Phase 2 0.040"/0.090" leak check vacuum bleed-up 
and maximum 0.040"/0.090" leak threshold (P0442) 

Pa 

$3B $83 0.040” Leak test - Phase 2 0.040" leak check vacuum bleed-up and 
maximum 0.040" leak threshold (P0442) 

Pa 

$3D $88 Purge Flow Monitor - Excessive vacuum limit  (Fail on time out) 
(P1450/P0496) 

Pa 

$3D $88 Purge Flow Monitor - Excessive vacuum limit  (Fail on delta pressure) 
(P1450/P0496) 

Pa 

Note: Default values (0.0 Pa) will be displayed for all the above TIDs if the evap monitor has never completed. 
Each TID is associated with a particular DTC. The TID for the appropriate DTC will be updated based on the 
current or last driving cycle, default values will be displayed for any phases that have not completed. 
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EVAP System Monitor - 0.020” dia. Engine Off Natural Vacuum 

Some vehicles that meet enhanced evaporative requirements utilize an engine off natural vacuum (EONV) 
evaporative system integrity check that tests for 0.020" dia. leaks while the engine is off and the ignition key is off. 
The evap system integrity check uses a Fuel Tank Pressure Transducer (FTPT), a Canister Vent Solenoid (CVS) 
and Fuel Level Input (FLI) to find 0.020” diameter evap system leaks. 

 

The Ideal Gas Law (PV=mRT) defines a proportional relationship between the Pressure and Temperature of a gas 
that is contained in a fixed Volume. Therefore, if a sealed container experiences a drop in temperature it will also 
experience a drop in pressure. In a vehicle, this happens when a sealed evaporative system cools after the engine 
has been run, or if it experiences a drop in temperature due to external environmental effects. This natural vacuum 
can be used to perform the leak check, hence the name Engine Off Natural Vacuum (EONV).  Condensation of 
fuel vapor during cooling can add to the vacuum produced by the Ideal Gas Law. 

In contrast to the vacuum produced by drops in temperature, an additional factor can be heat transfer to the 
evaporative system from the exhaust system immediately after key-off. Heat transfer from the exhaust at key-off 
aided by fuel vaporization may produce a positive pressure shortly after key-off, which can also be used for leak 
detection. 
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The EONV system is used to perform only the 0.020" leak check while 0.040" dia. leaks and larger (including fuel 
cap off) will continue to be detected by the conventional vacuum leak monitor performed during engine running 
conditions.  

Ford's EONV implementation for California and Green State applications uses a separate, stay-alive 
microprocessor in the PCM to process the required inputs and outputs while the rest of the PCM is not powered 
and the ignition key is off. The stay-alive microprocessor draws substantially less battery current than the PCM; 
therefore, powering only the stay-alive micro during engine-off conditions extends vehicle battery life and allows 
the EONV monitor to run more often. The PCM is the only difference between California/Green State and Federal 
vehicles.  

 
Inputs to EONV Microprocessor 

 Fuel Tank Pressure 

 Battery Voltage 

Outputs from EONV Microprocessor 

 Canister Vent Solenoid 

 0.020" leak data 

 

 
 
For new 2009 MY and beyond applications, EONV implementation is done in the main microprocessor. The main 
micro stays alive at key off in a special low power mode to run the EONV test. There is no longer a special standalone 
chip for EONV. The feature is called EONVM (EONV in the Main). 
 
  

Main 
Micro

Stay-alive
Micro

Main
Micro

FTPT
VBATT

CVS

Fuel Tank

High-Speed
CAN BUS

PCM

Atmosphere

Fuel Level
Indication

MY2005 EONV System Hardware Design
Cluster

Canister

VMV

Intake Manifold

Red:  Indicates evaporative system 
being monitored for leaks.
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Phase 0- Stabilization Phase  

The purpose of the Stabilization Phase is to allow tank pressure to stabilize after vehicle shutdown (i.e. ignition in 
the OFF position).  During this phase, the Canister Vent Solenoid (CVS) is open, thus allowing the pressure in the 
fuel tank to stabilize at atmospheric pressure.  The duration of the Stabilization Phase is approximately 2 minutes. 
A fuel volatility check is performed just prior to its completion.   

The fuel volatility check measures tank pressure and will abort the test if more than 1.5 "H20 is observed in the tank.  
Because the CVS is open during this test, it would take a good deal of fuel vaporization to produce this level of 
pressure on a vented system.  As an example, this condition may occur when a customer performs a long drive 
with highly volatile, winter fuel on a 100-deg F day. Note: This feature is not used in most applications. 

If the fuel volatility check passes, a Fuel Tank Pressure Transducer (FTPT) offset correction factor is learned as 
the last step of this phase.  This correction factor is applied to pressure measurements in the next phase to improve 
FTPT accuracy. 

 Phase 1 – First Test Phase 

At the start of this phase, the CVS is commanded shut, thus sealing up the entire evaporative system.  If the system 
is sufficiently sealed, a positive pressure or vacuum will occur during depending on whether the tank temperature 
change is positive or negative.  Other effects such as fuel vaporization and condensation within the fuel tank will 
also determine the polarity of the pressure.  As the leak size increases, the ability to develop a positive pressure or 
vacuum diminishes.  With a 0.020" leak, there may be no measurable positive pressure or vacuum at all depending 
on test conditions. 

During this phase, tank pressure is continuously measured and compared to calibrated detection thresholds (both 
positive pressure and vacuum) that are based on fuel level and ambient temperature.  If either the pressure or 
vacuum threshold is exceeded, the test will be considered a pass, and the monitor will proceed to "Phase 4 – Test 
Complete".  If a positive plateau occurs in tank pressure without exceeding the pass threshold, the monitor will 
progress to "Phase 2 – Transition Phase".  If a vacuum occurs, the monitor will remain in Phase 1 until the test 
times out after 45 minutes have elapsed since key-off, or the pass threshold for vacuum is exceeded.  In either 
case, the monitor will transition to "Phase 4 – Test Complete." 

Phase 2- Transition Phase 

This phase will occur if a positive pressure plateau occurred in Phase 1 without the positive pass threshold being 
exceeded.  At the start of the Transition Phase, the CVS is opened and the evaporative system is allowed to 
stabilize.  The Transition Phase lasts approximately 2 minutes, and a new FTPT offset correction is learned just 
prior to its completion.  The monitor will then progress to "Phase 3 – Second Test Phase". 

Note:  This phase is termed the Transition Phase because there is a chance that a vacuum will be seen in the next 
phase if a positive pressure plateau occurred in Phase 1.  The reason for this is that a positive plateau may be 
coincident with vapor temperature starting to decrease, which is favorable for developing a vacuum in the fuel tank.  
This is not always the case, and it is possible to see a positive pressure in Phase 3 as well. 

Phase 3- Second Test Phase 

Upon completion of the Transition Phase, the CVS is commanded shut and the FTPT is monitored for any positive 
pressure or vacuum that develops.  As with "Phase 1 – First Test Phase", if either the positive pressure or vacuum 
pass threshold is exceeded, the test is considered a pass and proceeds to "Phase 4 – Test Complete".  Also, if the 
test times out after 45 minutes have elapsed since key-off, the test will be considered a fail (i.e. leak detected) and 
will also proceed to "Phase 4 – Test Complete". 
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Phase 4 – Test Complete 

In this phase, the EONV test is considered complete for this key-off cycle.  The resultant peak pressure and peak 
vacuum are stored along with total test time and other information.  This information is sent to the main 
microprocessor via CAN at the next engine start.  During this phase, the CVS is commanded open and the electrical 
components performing the EONV test are shutdown to prevent any further power consumption. 

Test Aborts 

During the EONV test, several parameters are monitored to abort the EONV test under certain conditions.  The 
primary abort conditions are instantaneous changes in tank pressure and fuel level.  They are used to detect refuel 
events and rapidly open the CVS upon detection of them.  A list of abort conditions is given below. 

Post-2009 Model Year Fault Filtering 

To increase the IUMP (rate-based) numerator once per monitor completion, the fault filtering logic for 
EONV was revised. The logic incorporates several important CARB requirements. These are:  

 Fast Initial Response (FIR): The first 4 tests after a battery disconnect or code clear will process 
unfiltered data to quickly indicate a fault. The FIR will use a 2-trip MIL. This will help the service 
technician determine that a fault has been fixed. 

 Step-change Logic (SCL): The logic will detect an abrupt change from a no-fault condition to a 
fault condition. The SCL will be active after the 4th EONV test and will also use a 2-trip MIL. 
This will illuminate the MIL when a fault is instantaneously induced. 

 Normal EWMA (NORM): This is the normal mode of operation and uses an Exponentially 
Weighted Moving Average (EWMA) to filter the EONV test data. It is employed after the 4th 
EONV test and will illuminate a MIL during the drive cycle where the EWMA value exceeds the 
fault threshold. (1 trip MIL). The recommended filter/time constant will produce filtering 
comparable to a previously-described 5-test average. 

If there is a failure using any of the fault filtering logic shown above, a P0456 DTC will be set. 
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Phases of EONV Test 

 

 

P0 = Phase 0, Stabilization Phase – With CVS open, Tank Pressure is allowed to stabilize.  A fuel volatility test is 
performed and FTPT offset correction is learned if volatility test passes. 

P1 = Phase 1, First Test Phase – CVS is closed and pressure peaks below positive pass threshold sending test to 
Phase 2.  If the positive pass threshold were exceeded, the test would have completed and a pass would have been 
recorded. 

P2 = Phase 2, Transition Phase – CVS is opened and a second stabilization phase occurs.  A second FTPT offset 
is learned during this time. 

P3 = Phase 3, Second Test Phase – CVS is closed again and a vacuum develops that eventually exceeds the 
negative pass threshold.  When this occurs, the test proceeds to Phase 4, test complete.  

P4 = Phase 4, Test Compete – CVS opens (not pictured in above data file), results are recorded, and stay-alive 
electronics shutdown. 
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Key off 
Event? 

Phase 0 – Stabilization Phase – open CVS, looks 
for pressure rise in tank. Abort if pressure rise > 
1.5 in H2O 

Key Off 

Ambient, soak 
time and engine 
conditions No 

Fault Management: 
EWMA, 1-trip 5 test ave. 
or 2 trip 4 test average 

MIL 

No 

Monitor entry 
conditions met 
during drive? 

Yes 

Yes 

0.020 leak – Set P0456 
DTC 

Phase 2 – Transition Phase - open CVS, release 
pressure 

Yes 

Fuel Tank 
Pressure Sensor, 
Canister Vent 
Solenoid 

EONV test time 
> 45 min? 

Abort, no call 

Yes 

No 

Phase 1 – First Test Phase – close CVS, look for 
vacuum or pressure rise in tank 

Pressure/vacuum > 
thresholds? 

Phase 3 – Second Test Phase - close CVS, look 
for vacuum or pressure rise in tank 

Pressure/vacuum > 
thresholds? 

Done, system 
passed 

Abort, no call 
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0.020” EONV EVAP Monitor Operation: 

DTCs P0456 (0.020” leak) 

P260F (Evaporative System Monitoring Processor Performance) 

Monitor execution Once per key-off when entry conditions are met during drive.  Monitor will run up 
to 2 times per day, or 90 cumulative minutes per day (whichever comes first) 

Monitor Sequence none 

Sensors/Components OK EONV Processor, Canister Vent Solenoid, Fuel Tank Pressure Sensor, Fuel 
Level Input, Vapor Management Valve, CAN communication link 

Monitoring Duration 45 minutes in key-off state if fault present.  Tests will likely complete quicker if no 
fault is present. 

 
Typical 0.020” EONV EVAP monitor entry conditions:   

Entry conditions to allow EONV test (prior to key off) Minimum Maximum 

Engine off (soak) time 3.5 - 6 hours  

OR   

Inferred soak criteria met: - (ECT at start – IAT at start )  12 oF F 

Inferred soak criteria met – ECT at start 35 oF F 105 oF F 

Inferred soak criteria met - minimum engine off soak time 0 sec  

Time since engine start-up to allow EONV test 20 minutes 90 minutes 

Ambient Temperature at start-up 40 oF 95 oF 

Battery Voltage to start EONV test 11 volts  

Number of completed EONV tests in 24hr cycle  6 

Cumulative test time in 24hr cycle   90 minutes 

Fuel level  15% 85% 

ECU time since power-up to allow EONV test 180 seconds  

Flex fuel inference complete Learned  

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Summation of air mass of the combustion engine since start ensures that 
vehicle has been operated off idle (function of ambient temperature). 

7500  to 15000 
lbm/min 

 

Ratio of drive time to (drive + soak) time.  (This allows for the driver to 
key-off for a short time without losing the initial soak condition.) 

0.8  
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Typical 0.020” EONV EVAP key-off abort  conditions: 

Tank pressure at key-off  > 1.5" H20 during stabilization phase (indicates excessive vapor) 

Tank pressure not stabilized for tank pressure offset determination 

Rapid change in tank pressure > 0.5"H20 (used for refuel/slosh detection) 

Rapid change in fuel level > 5% (used for refuel/slosh detection) 

Battery voltage < 11 Volts 

Rapid change in battery voltage > 1 Volt 

Loss of CAN network (only for standalone satellite micro applications) 

Canister Vent Solenoid fault detected 

Driver turns key-on 

 
 

Typical 0.020 EONV EVAP monitor malfunction thresholds: 

P0456 (0.020” leak): < 0.75 in H2O pressure build and 

                                  < 0.50 in H2O vacuum build over a 45 minute maximum evaluation time 

 

Note: EONV monitor can be calibrated to illuminate the MIL after two malfunctions (an average of four key-off 
EONV tests, eight runs in all) or after a single malfunction (an average of five key-off EONV tests, five runs in 
all), or using EWMA with Fast Initial Response and Step Change Logic. Most new 2006 MY and later 
vehicles will use the five-run approach, most new 2009 MY and later use the EWMA approach. 

 
J1979 EONV EVAP monitor Mode $06 Data 

Monitor ID Comp ID Description Units 

$3C $81 EONV Positive Pressure Test Result and Limits (data for P0456) Pa 

$3C $82 EONV Negative Pressure (Vacuum) Test Result and Limits(data 
for P0456) 

Pa 

$3C $83 Normalized Average of Multiple EONV Tests Results and Limits 
(where 0 = pass, 1 = fail) (data for P0456) 

unitless 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be displayed 
for any phases that have not completed. 
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EVAP System Monitor Component Checks  

Additional malfunctions that are identified as part of the evaporative system integrity check are as follows: 

 

The Canister Purge Valve (CPV) output circuit is checked for opens and shorts (P0443) 

Note that a stuck closed CPV generates a P0455, a leaking or stuck open CPV generates a P1450/P0496. 

Canister Purge Valve Check Operation: 

DTCs P0443 – Evaporative Emission System Purge Control Valve "A" Circuit 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Canister Purge Valve check malfunction thresholds: 

P0443 (CPV): open/shorted at 0 or 100% duty cycle 

 

 

The Canister Vent Solenoid output circuit is checked for opens and shorts (P0446), a stuck closed CVS generates 
a P1450/P0496, a leaking or stuck open CVS generates a P0455. 

Canister Vent Solenoid Check Operation: 

DTCs P0446 – Canister Vent Solenoid Circuit 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Canister Vent  Solenoid check malfunction thresholds: 

P0446 (Canister Vent Solenoid Circuit): open/shorted 
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The Evap Switching Valve (EVAPSV) output circuit is checked for opens and shorts (P2418). 

Evap Switching Valve Check Operation: 

DTCs P2418 - Evap Switching Valve Circuit 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Evap Switching Valve check malfunction thresholds: 

P2418 (Evap Switching Valve Circuit): open/shorted 

 

 

The Fuel Tank Pressure Sensor input circuit is checked for out of range values (P0452 short, P0453 open), noisy 
readings (P0454 noisy) and an offset (P0451 offset).  

Note that an open power input circuit or stuck check valve generates a P1450/P0496. 

 
Fuel Tank Pressure Sensor Transfer Function 

FTP volts = [ Vref * ( 0.14167 * Tank Pressure) + 2.6250 ] / 5.00 

Volts A/D Counts in PCM Fuel Tank Pressure, Inches H2O 
0.100 20 -17.82 
0.500 102 -15.0 
1.208 247 -10.0 
2.625 464 0 
3.475. 712 6.0 
4.750 973 15.0 
4.90 1004 16.06 

 

Fuel Tank Pressure Sensor Check Operation: 

DTCs P0452 – Fuel Tank Pressure Sensor Circuit Low 

P0453 – Fuel Tank Pressure Sensor Circuit High 

P0454 – Fuel Tank Pressure Sensor Intermittent/Erratic (noisy) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds for electrical malfunctions, 10 seconds for noisy sensor test  
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Typical Fuel Tank Pressure Sensor check malfunction thresholds: 

P0452 (Fuel Tank Pressure Sensor Circuit Low): < -17.82 in H2O 

P0453 (Fuel Tank Pressure Sensor Circuit High): > 16.06 in H2O 

P0454 (Fuel Tank Pressure Sensor Circuit Noisy): > open circuit, short circuit or > 4 in H2O change between 
samples, sampled every 100 msec  

 
Fuel Tank Pressures Sensor Offset Check Operation 

DTCs P0451 – Fuel Tank Pressure Sensor Range/Performance (offset) 

Monitor execution once per driving cycle 

Monitor Sequence No P0443 or P1450/P0496 DTCs 

Sensors OK not applicable 

Monitoring Duration < 1 second 

 
Typical Fuel Tank Pressure Sensor Offset Check Entry Conditions: 

Entry condition Minimum Maximum 

Ignition key on, engine off, engine rpm  0 rpm 

Purge Duty Cycle  0% 

Engine off (soak) time 4 - 6 hours  

Fuel Tank Pressure Sensor Variation during test  0.5 in H2O 

Battery Voltage 11.0 Volts  

 
Typical Fuel Tank Pressure Sensor Offset Check Malfunction Thresholds: 

Fuel tank pressure at key on, engine off is   0.0 in H2O +/- 2.0 in H2O 
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The Fuel Level Input is checked for out of range values (opens/ shorts). The FLI input is obtained from the serial 
data link from the instrument cluster. If the FLI signal is open or shorted, the appropriate DTC is set (P0462 circuit 
low and P0463 circuit high). 

Vehicles with a "saddle tank" (a tank that wraps over the axle) have two fuel level senders. The FLI input is obtained 
from the serial data link from the instrument cluster. If the FLI signal is open or shorted, the appropriate DTC is set 
(P2067 circuit low and P2068 circuit high). A "jet pump" pumps fuel from the passive side of the saddle tank (Sensor 
B) to the active side of the saddle tank (Sensor A) where the main fuel pump supplies the engine with fuel. This 
means that the active side of the fuel tank typically has a high fuel level reading because it is constantly filled by the 
jet pump. For purposes of computing vehicle fuel level, the two FLI readings are averaged together into one signal 
that represents the combined fuel level. 

Finally, the Fuel Level Input is checked for noisy readings. If the FLI input continues to change > 40% between 
samples, a P0461 or P2066 DTC is set. 

Fuel Level Input Check Operation: 

DTCs P0461 – Fuel Level Sensor A Circuit Noisy 

P0462 – Fuel Level Sensor A Circuit Low 

P0463 – Fuel Level Sensor A Circuit High 

P2066 – Fuel Level Sensor B Circuit Noisy 

P2067 – Fuel Level Sensor B Circuit Low 

P2068 – Fuel Level Sensor B Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 30 seconds for electrical malfunctions, 

 
Typical Fuel Level Input check malfunction thresholds: 

P0460 or P0462 (Fuel Level Input Circuit Low): < 5 ohms (< 1 A/D count) 

P0460 or P0463 (Fuel Level Input Circuit High): > 200 ohms (>253 A/D counts) 

P0461 or P2066 (Fuel Level Input Noisy): > 40% change between samples, > 100 occurrences, sampled 
every 0.100 seconds 

 
The FLI signal is also checked to determine if it is stuck. "Fuel consumed" is continuously calculated based on PCM 
fuel pulse width summation as a percent of fuel tank capacity. (Fuel consumed and fuel gauge reading range are 
both stored in KAM and reset after a refueling event or DTC storage.) If the there is an insufficient corresponding 
change in fuel tank level, a P0460 DTC is set. Different malfunction criteria are applied based on the range in which 
the fuel level sensor is stuck. 

In the range between 15% and 85%, a 30% difference between fuel consumed and fuel used is typical. The actual 
value is based on the fuel economy of the vehicle and fuel tank capacity. 

In the range below 15%, a 40% difference between fuel consumed and fuel used is typical. The actual value is based 
on reserve fuel in the fuel tank and the fuel economy of the vehicle. 

In the range above 85%, a 60% difference between fuel consumed and fuel used is typical. The actual value is based 
on the overfill capacity of the fuel tank and the fuel economy of the vehicle. Note that some vehicles can be overfilled 
by over 6 gallons. 
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For saddle tanks that use two fuel senders, P25B0 is set for Fuel Sensor A stuck, P25B1 is set for Fuel Sensor B 
stuck and P25B2 is set for Fuel Sensor A or B stuck. The active side of the fuel tank typically has a high fuel level 
reading because it is constantly filled by the jet pump while the passive side changes as fuel is consumed. The level 
of the active tank will decrease after the fuel in the passive side is consumed. To help identify a stuck sensor faster, 
vehicles decels and accels are used to identify the absence of movement in the FLI signal when it was expected to 
move due to fuel slosh. 

Fuel Level Input Stuck Check Operation: 

DTCs P0460 – Fuel Level Input Circuit Stuck or 

P25B0 - Fuel Level Sensor "A" Stuck 

P25B1 - Fuel Level Sensor "B" Stuck 

P25B2 - Fuel Level Sensor "A" or "B" Stuck 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration Between 15 and 85%, monitoring can take from100 to 120 miles to complete 

 
Typical Fuel Level Input Stuck check malfunction thresholds: 

P0460/P25B0/P25B1/P25B2 (Fuel Level Input Stuck): 

Fuel level stuck at greater than 90%: > 60% difference in calculated fuel tank capacity consumed versus 
change in fuel level input reading  

Fuel level stuck at less than 10%: > 30% difference in calculated fuel tank capacity consumed versus change 
in fuel level input reading 

Fuel level stuck between 10% and 90%: > 25% difference in calculated fuel tank capacity consumed versus 
change in fuel level input reading 

 
 
 
The Evap Monitor Microprocessor is checked for proper microprocessor operation or loss of CAN communication 
with the main microprocessor (P260F). Applies only if EONV is in separate microprocessor. 

Evap Monitor Microprocessor Performance: 

DTCs P260F - Evap System Monitoring Processor Performance 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 
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Evap Switching Valve (EVAPSV) Diagnostics 

The Evap Switching Valve (EVAPSV) is included on HEV applications in the 2009 MY and Stop/Start applications 
beginning in the 2013 MY.  It is very similar to the Fuel Tank Isolation Valve (FTIV) used in previous model years. 
The Evap Switching Valve is also known as a Vapor Blocking Valve (VBV). The purpose of the EVAPSV is to 
isolate the fuel tank from the rest of the evaporative system so that the Canister Purge Valve (CPV) can purge 
more aggressively with minimal risk of purge vapor slugs being ingested into the intake. 
 
The EVAPSV is normally closed during engine operation, but may vent during a drive to relieve positive pressure.  
The exact pressure points at which the valve opens and closes are vehicle dependent.  When the vehicle is in a 
key-off state, the EVAPSV is not powered and the valve is open. 

 
The VBV circuit and functional diagnostics will set the following DTCs:   
 

P2418 – EVAPSV circuit fault 
P2450 – EVAPSV stuck open fault 

 
The EVAPSV circuit diagnostics are very similar to that of the Canister Purge Valve (CPV) and Canister Vent 
Solenoid (CVS).  See Evap System Monitor Component Checks below. 
 
A diagram of an evaporative system with an EVAPSV (shown as a VBV) is shown below: 
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The Evaporative System monitor performs a functional check of the EVAPSV (VBV) in Phase 3 of the evap monitor 
cruise test if the 0.040" leak test passes. At the end of Phase 2, tank pressure will be in the range of -8 to -4 "H20 
and the EVAPSV will be open. At the beginning of Phase 3, the EVAPSV is commanded closed and the CVS is 
commanded open. When the CVS opens to atmosphere, the tank pressure decay rate is monitored for a calibrated 
period of time and a slope (rate) calculation is completed. The EVAPSV is then commanded open and a similar 
decay slope calculation is completed. The EVAPSV is then commanded open and a similar decay slope calculation 
is completed.  A ratio of the two rate slope calculations is performed.  If the calculated ratio is less than a calibrated 
value, a P2450 DTC is set. A low ratio indicates that the EVAPSV did not transition. (Requires 2 or 3 failures in a row 
during a driving cycle (calibratable)). If the fault is present on a second driving cycle, the MIL will be illuminated. 
 
 

EVAP Switching Valve (EVAPSV) Monitor Operation: 

DTC P2450 

Monitor execution once per driving cycle 

Monitor Sequence Runs during Phase 3 of the evap 0.040" cruise test 

Sensors/Components OK MAF, IAT, VSS, ECT, CKP, TP, FTP, CPV, CVS 

Monitoring Duration 2 to 3 seconds (see disablement conditions below) 

 
Typical EVAP Switching Valve (EVAPSV) monitor entry conditions:   

Entry condition Minimum Maximum 

0.040" Cruise Test completes   

 
Typical EVAP Switching Valve (EVAPSV) abort conditions: 

Change in fuel fill level: > 15% 

 
Typical EVAP Switching Valve (EVAPSV) malfunction thresholds: 

P2418:  Presence of short, open, or intermittent fault for more than 5 seconds 

P2450:  Calculated ratio < 2.75  

 
J1979 Evaporative System Mode $06 Data 

Test ID Comp ID Description  Units 

$3D $82 Vapor blocking valve performance (P2450) Unitless 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
Each TID is associated with a particular DTC. The TID for the appropriate DTC will be updated based on the 
current or last driving cycle, default values will be displayed for any phases that have not completed. 
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Blocked Purge Line Diagnostics 

If an in-line Fuel Tank Pressure Transducer is used, it is possible for a blockage to occur between the Fuel Tank 
Pressure Transducer (FTPT) and fuel tank. If this occurs, the evap monitor would run and pass all leak check 
diagnostics even if there is a leak at the fuel cap. (The blockage will make the system look sealed despite the leak.). 
The blocked line diagnostic looks for a rapid drop in pressure during Phase 0 of the cruise test. This rapid pressure 
drop occurs because the Canister Purge Valve (CPV) applies a vacuum to just the canister and evap lines.  Upon 
seeing an excessively fast pressure drop in Phase 0, the evap monitor will invoke a special execution of Phase 3 
& 4 where a CPV pressure pulse is applied to the evap system. This pressure pulse is at a very low flow and short 
duration (0.5 -1.0 seconds) to avoid drivability issues. If this intrusive test fails, the Phase 0 test and the intrusive 
test are repeated 2 or 3 times prior to setting a P144A or P00FE DTC. 

Diagram of an evaporative system with a blockage is shown below: 
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EVAP Blocked Line Monitor Operation: 

DTC P144A - EVAP System Purge Vapor Line Restricted/Blocked      or  

P00FE - EVAP System Tank Vapor Line Restricted/Blocked 

Note: P144A DTC is being replaced by P00FE 

Monitor execution once per driving cycle 

Monitor Sequence Runs during Phase 0 of evap 0.040" cruise test.  Performs an intrusive test in 
Phases 3 & 4 to confirm a fault. 

Sensors/Components OK MAF, IAT, VSS, ECT, CKP, TP, FTP, CPV, CVS 

Monitoring Duration 30 seconds (see disablement conditions below) 

 
 

Typical Blocked Line monitor entry conditions:   

Entry condition Minimum Maximum 

General 0.040" Cruise Test conditions apply   

Air mass high enough for intrusive portion of test 1.5 (lb/min)  

Manifold vacuum high enough for intrusive portion of test 5 "Hg  

Not in open loop fueling   

CPV purging   

 
Typical EVAP Blocked Line abort conditions: 

All items cited under entry conditions apply. 

 
Typical EVAP Blocked Line malfunction thresholds: 

P144A/P00FE:  Phase 0 portion of test delta pressure < -5 "H20/sec 

P144A/P00FE:  Phase 3 & 4 (intrusive test) pressure response < -2 "H20 

 
J1979 Evaporative System Mode $06 Data 

Test ID Comp ID Description  Units 

$3D $80 Blocked Evap System Line - Screening test (P144A/P00FE) Pa/sec 

$3D $81 Blocked Evap System Line - Fault confirmation test (P144A/P00FE) Pa 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
Each TID is associated with a particular DTC. The TID for the appropriate DTC will be updated based on the 
current or last driving cycle, default values will be displayed for any phases that have not completed. 
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Single Path Purge Check Valve Diagnostics 

Boosted applications use a mechanical check valve between the intake manifold and the Canister Purge Valve 
(CPV). The purpose of this check valve is to prevent reverse flow through the evaporative emissions system under 
boosted conditions. The check valve is a simple diaphragm type valve where the rubber diaphragm slides inside a 
cylinder and is pushed against a stop under boost closing off flow through the valve. While at atmosphere or under 
vacuum the valve is pulled off the stop allowing flow from the evaporative system to the intake manifold. The check 
valve diagnostic looks for a failed open, improperly installed, or missing valve that could result in intake manifold 
vapors being pushed back into the evaporative emissions system (see figure below). A failed check valve is 
detected if the rate of rise in Fuel Tank Pressure Sensor is greater than a calibratable threshold while the Canister 
Vent Valve is closed, Canister Purge Valve open, and the engine is boosted above a minimum level (under boost 
the system should be sealed if the check valve is operating properly). This condition will set DTC P144C/P04F0. 

 

Figure: System schematic showing the potential for reverse flow if the check valve is failed. 
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Evaporative System Purge Check Valve Performance Diagnostic Operation: 

DTC P144C - Evaporative Emission System Purge Check Valve Performance   or 

P04F0 - EVAP System High Load Purge Line "A" Performance 

Note: P144C is being replaced by P04F0 

Monitor execution Once per driving cycle, during boosted operation 

Monitor Sequence None 

Sensors/Components OK ECT/CHT, IAT, MAP, CPV, CVV, FTPT, FLI, BARO, TIP 

Monitoring Duration 5 to 10 seconds depending on level of boost 

 
 

Typical Evaporative System Purge Check Valve Performance Entry Conditions 
Entry condition Minimum Maximum 

Ambient temperature (IAT) 40 oF 95 oF 

Battery Voltage 11.0 Volts  

Fuel level 15% 85% 

Engine Coolant Temperature (CHT/ECT) 160 oF  

Atmospheric Pressure (BARO) 23” Hg  

Boost Pressure (MAP – BARO) 4 to 8” Hg  

Engine Delta Load 0.2  

Vehicle Acceleration 0.5 mph / sec  

 
 
Typical Evaporative System Purge Check Valve Diagnostic malfunction thresholds: 

Pressure Rise Rate (delta pressure / delta time) > 0.50 " H2O/sec 

Threshold is a function of fuel level with a range of 0.5 to 1.0  
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Dual Path Purge Check Valve Diagnostics 

Boosted applications that have a lower power-to-weight ratio use two purge flow paths to allow purge under boost 
conditions in addition to normal vacuum conditions.  

Dual path purge applications use a mechanical check valve 1 (CV1) between the intake manifold and the Canister 
Purge Valve (CPV). During non-boosted conditions, purge vapors go through check valve 1 before entering the 
intake. The purpose of this check valve is to prevent reverse flow through the evaporative emissions system under 
boosted conditions. The check valve is a simple diaphragm type valve were the rubber diaphragm slides inside a 
cylinder and is pushed against a stop under boost closing off flow through the valve.  

A second identical check valve 2 (CV2) is used to facilitate purging during boost. During boosted conditions, a 
venturi device, called an ejector, is used to generate the needed vacuum for purging. The purge vapors flow through 
CV2, the turbo charger, and the charge air cooler before entering the intake manifold.  

The check valve diagnostic looks for a failed open CV1, a failed closed CV2, a failed ejector, an improperly installed 
CV1 or CV2, or missing CV1 that could result in intake manifold vapors being pushed back into the evaporative 
emissions system or lack of purge under boost.  
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A failed CV1 is detected if the rate of rise in Fuel Tank Pressure Sensor is greater than a calibratable 
threshold while the Canister Vent Valve is closed, Canister Purge Valve open, and the engine is boosted 
above a minimum level. Under boost, the system should be sealed if the check valve is operating properly. 
This condition will set DTC P144C/P04F0.  
 
A failed CV2 is detected if the rate of change of ejector generated vacuum is relatively flat within a threshold 
window during boosted conditions. This will set DTC P144C/P04F0. Steep vacuum slopes for CV2 are 
indicative of good functioning valves. See the figure below for CV1/CV2 pass and fail ranges. 
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Evaporative System Purge Check Valve Performance Diagnostic Operation: 

DTC P144C - Evaporative Emission System Purge Check Valve Performance   or 

P04F0 - EVAP System High Load Purge Line "A" Performance 

Note: P144C is being replaced by P04F0 

Monitor execution Once per driving cycle, during boosted operation 

Monitor Sequence None 

Sensors/Components OK ECT/CHT, IAT, MAP, CPV, CVV, FTPT, FLI, BARO, TIP, WASTEGATE 

Monitoring Duration 5 to 10 seconds depending on level of boost 

 
Typical Evaporative System Purge Check Valve Performance Entry Conditions 
Entry condition Minimum Maximum 

Ambient air temperature 40 °F 105 °F 

Battery Voltage 11.0 Volts  

Fuel level 15% 90% 

Engine Coolant Temperature 160 °F  

Atmospheric Pressure (BARO) 23” Hg  

Boost Pressure (MAP – BARO) 8” Hg  

 
Typical Evaporative System Purge Check Valve Diagnostic malfunction thresholds: 

CV1- Pressure Rise Rate (delta pressure / delta time) > 1 " H2O/sec 

CV1- Threshold is a function of fuel level with a range of 1.5 to 2.6  

CV2- Vacuum Rate (delta vacuum / delta time) >-0.4 and < 0.5 H2O/sec 

CV2- Threshold is a function of fuel level with a range of 0.5 to 0.7 for the upper band and -0.4 to -0.3 for the 
lower band 

 
J1979 Evaporative System Mode $06 Data 

Test ID Comp ID Description  Units 

$3D $89 Check valve test for dual path purge. (Check Valve 1 Failed- 
P144C/P04F0) 

Pa/sec 

$3D $89 Check valve test for dual path purge. (Check Valve 2 Failed- 
P144C/P04F0) 

Pa/sec 

$3D $89 Check valve test for dual path purge. (Check Valve 1 and 2 Passed - 
P144CP04F0) 

Pa/sec 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
Each TID is associated with a particular DTC. The TID for the appropriate DTC will be updated based on the 
current or last driving cycle, default values will be displayed for any phases that have not completed. 
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Fuel System Monitor 

The adaptive fuel strategy uses O2 sensors for fuel feedback. The fuel equation includes short and long term fuel 
trim modifiers: 

FUEL MASS = AIR MASS * SHRTFT * LONGFT 
EQUIV_RATIO * 14.64 

Where: 

Fuel Mass = desired fuel mass 
Air Mass = measured air mass, from MAF sensor 
SHRTFT = Short Term Fuel Trim, calculated 
LONGFT = Long Term Fuel Trim, learned table value, stored in Keep Alive Memory 
EQUIV_RATIO = Desired equivalence ratio, 1.0 = stoich, > 1.0 is lean, < 1.0 is rich 
14.64 = Stoichiometric ratio for gasoline 

A conventional O2 sensor (not a wide-range sensor) can only indicate if the mixture is richer or leaner than 
stoichiometric.  During closed loop operation, short term fuel trim values are calculated by the PCM using oxygen 
sensor inputs in order to maintain a stoichiometric air/fuel ratio. The PCM is constantly making adjustments to the 
short term fuel trim, which causes the oxygen sensor voltage to switch from rich to lean around the stoichiometric 
point.  As long as the short term fuel trim is able to cause the oxygen sensor voltage to switch, a stoichiometric 
air/fuel ratio is maintained. 

When initially entering closed loop fuel, SHRTFT  starts 1.0 and begins adding or subtracting fuel in order to make 
the oxygen sensor switch from its current state. If the oxygen sensor signal sent to the PCM is greater than 0.45 
volts, the PCM considers the mixture rich and SHRTFT shortens the injector pulse width. When the cylinder fires 
using the new injector pulse width, the exhaust contains more oxygen. Now when the exhaust passes the oxygen 
sensor, it causes the voltage to switch below 0.45 volts, the PCM considers the mixture lean, and SHRTFT 
lengthens the injector pulse width. This cycle continues as long as the fuel system is in closed loop operation. 
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As fuel, air, or engine components age or otherwise change over the life of the vehicle, the adaptive fuel strategy 
learns deviations from stoichiometry while running in closed loop fuel. Corrections are only learned during closed 
loop operation, and are stored in the PCM as long term fuel trim values (LONGFT). They may be stored into an 
8x10 rpm/load table or they may be stored as a function of air mass. LONGFT values are only learned when 
SHRTFT values cause the oxygen sensor to switch. If the average SHRTFT value remains above or below 
stoichiometry, the PCM “learns” a new LONGFT value, which allows the SHRTFT value to return to an average 
value near 1.0. LONGFT values are stored in Keep Alive Memory as a function of air mass. The LONGFT value 
displayed on the scan tool is the value being used for the current operating condition. 

 

 

 

 

 

O2 sensor voltage 

O2 sensor voltage 

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 

O2 sensor voltage 

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 
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As components continue to change beyond normal limits or if a malfunction occurs, the long-term fuel trim values 
will reach a calibratable rich or lean limit where the adaptive fuel strategy is no longer allowed to compensate for 
additional fuel system changes. Long term fuel trim corrections at their limits, in conjunction with a calibratable 
deviation in short term fuel trim, indicate a rich or lean fuel system malfunction. 

Note that in the PCM, both long and short-term fuel trim are multipliers in the fuel pulse width equation. Scan tools 
normally display fuel trim as percent adders. If there were no correction required, a scan tool would display 0% 
even though the PCM was actually using a multiplier of 1.0 in the fuel pulse width equation. 

  

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 
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Fuel System Monitor  

START 

Monitor Entry 
Conditions 

Met? 

Continuously monitor short term 
fuel trim (SHRTFT) and long 
term fuel trim (LONGFT) 
corrections.  

Engine conditions 
(O2 sensors warm, closed 
loop fuel requests) 

SRTFT  + 
LONGFT > 
threshold? 

No 

Yes 

Fuel system malfunction 

Fault Management - MIL after 2 
Driving Cycles w/malfunction 

MIL 

Fuel system OK 

No 

END, return to 
START 
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Fuel Monitor Operation: 

DTCs P0171 Bank 1 Lean, P0174 Bank 2 Lean  

P0172 Bank 1 Rich, P0175 Bank 2 Rich 

Monitor execution continuous while in closed loop fuel 

Monitor Sequence none 

Sensors OK Fuel Rail Pressure (if available), IAT, CHT/ECT, MAF, TP 

Monitoring Duration 2 seconds to register malfunction 

 
Typical fuel monitor entry conditions: 

Entry condition Minimum Maximum 

Engine Coolant Temp 150 oF 250 oF 

Engine load 12%  

Intake Air Temp -30 oF 150 oF 

Fuel Level 10%  

Purge Duty Cycle 0% 0% 

 
Typical fuel monitor malfunction thresholds: 

Long Term Fuel Trim correction cell currently being utilized in conjunction with Short Term Fuel Trim: 

Lean malfunction: LONGFT > 25%, SHRTFT > 1% 

Rich malfunction: LONGFT < 25%, SHRTFT < 1% 
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FAOSC (Rear Fuel Trim) Monitor  

As the front UEGO sensor ages and gets exposed to contaminants, it can develop a rich or lean bias in its transfer 
function. The rear bias control (also called FAOSC – Fore/Aft Oxygen Sensor Control) system is designed to 
compensate for any of these bias shifts (offsets) using the downstream HO2S sensor.  The "FAOS" monitor looks 
for any bias shifts at the stoichiometric point of the front UEGO sensor lambda curve. If the UEGO has developed a 
bias beyond the point for which it can be compensated for, lean (P2096, P2098) or rich (P2097, P2099) fault codes 
will be set. 

 

UEGO "FAOS Monitor" Operation: 

DTCs P2096 – Post catalyst fuel trim system too lean (Bank 1) 

P2097 – Post catalyst fuel trim system too rich (Bank 1) 

P2098 – Post catalyst fuel trim system too lean (Bank 2) 

P2099 – Post catalyst fuel trim system too rich (Bank 2) 

Monitor execution Continuous while in closed loop fuel 

Monitor Sequence > 30 seconds time in lack of movement test, > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, VMV/EVMV, 
CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel, no EVAP gross leak failure, UEGO heaters OK, rear 
HO2S heaters OK, no "lack of switching" malfunction, no "lack of movement" 
malfunction, no UEGO circuit malfunction, no rear stream 2 HO2S circuit 
malfunction, no rear stream 2 HO2S functional DTCs, no rear stream 2 HO2S 
response rate malfunction. 

Monitoring Duration 5 seconds to register a malfunction 
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Typical UEGO "FAOS Monitor" entry conditions:   

Entry condition Minimum Maximum 

Closed loop stoich fuel control   

Time since engine start 20 seconds  

Engine Coolant Temp 160 oF 250 oF 

Time since entering closed loop fuel 20 seconds  

Fuel Level 15%  

Short Term Fuel Trim Range -13% 18% 

Air mass range  2 lbm/min 8 lbm/min 

Learning conditions stability time (based on air mass) 15 seconds  

Injector fuel pulse width (not at minimum clip) 650 usec  

Inferred HO2S 2 Heated Tip Temperature  1100 oF  

No excessive movement between currently utilized long term fuel trim 
cells (1 = complete change from one cell to adjacent cell) 

 0.5 

UEGO sensor within +/- 2 % from the fuel control target   

UEGO ASIC not in recalibration mode   

Stream1 UEGO response test not running   

Intrusive UEGO catalyst monitor not running   

Not performing intrusive UEGO Lack-of-Movement fuel control defib   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical UEGO "FAOS Monitor" malfunction thresholds: 

>= 5 seconds since reaching the FAOSC lean or rich limits while system bias maturity is met. 

Lean malfunction: -0.083 rear bias trim limit 

Rich malfunction: 0.087 rear bias trim limit  
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Air Fuel Ratio Imbalance Monitor – O2 Sensor Monitor 

The Air Fuel Imbalance Monitor is designed to monitor the cylinder-to-cylinder air fuel imbalance per engine bank. 
When an Air Fuel (A/F) imbalance is present, the front UEGO signal becomes noisier. The monitor uses the high 
frequency component from the UEGO signal as an indicator of A/F imbalance. The UEGO signal may be either 
voltage or lambda, depending on the sensor ASIC being used. 

"Hash" is the difference between two consecutive front UEGO voltage samples. The UEGO signal is monitored 
continuously and a differential or "hash" value is continuously calculated. When the hash is below a threshold, it is 
indicative of normal operation. If the hash exceeds the threshold, an A/F imbalance is assumed. The hash is 
accumulated (summed) over a calibratable period, typically 50 engine cycles.  This period is referred to as a window. 

Monitor completion requires each speed load cell to acquire a calibratable number of data windows.  There are up 
to three speed load cells.  Typically, each cell must acquire 30 data windows.  In addition, the total number of data 
windows for all the cells must be larger than a calibration value that is normally set to 20% larger than the sum of the 
minimum number of windows for each cell.  For example, if three speed load windows are used, and each requires 
a minimum of 30 data windows, then the calibration for the total number of windows would be set to 3*30*1.2 = 108 
data windows. 

When the monitor completes, an A/Fuel imbalance index is calculated. The monitor index is defined as the ratio of 
the failed rpm windows over the total rpm windows required to complete monitor. An index is calculated for each of 
the speed load cells being used.  The final index for each engine bank is a weighted average of each of the three 
cell indices.  If the monitor imbalance ratio index exceeds the threshold value, an A/F imbalance DTC is set. 

Examples of UEGO "Hash" shown with Varying Levels for Cylinder Imbalance. “Hash” defined as the 
voltage difference between consecutive samples of a high frequency UEGO sensor signal. 

 

 

  

20% lean shift Normal cylinder 
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Example of Air fuel Imbalance Lambda  Faulted vs. Non-Faulted Comparison 
 

 

Example of Fault Window Accumulation 
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Air Fuel Ratio Imbalance Operation 

DTCs P219A – Bank 1 Air-Fuel Ratio Imbalance 

P219B – Bank 2 Air-Fuel Ratio Imbalance 

Monitor execution Once per driving cycle during closed loop 

Monitor Sequence Monitor runs after fuel monitor has adapted 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, CVS, FTP,  
CKP, CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, 
no EVAP gross leak failure, UEGO heaters OK, rear HO2S heaters OK, no "lack of 
switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no rear stream 2 HO2S circuit malfunction, no rear stream 2 HO2S 
functional DTCs, no rear stream 2 HO2S response rate malfunction. 

Monitoring Duration Time to complete monitor ranges from 300 to 700 seconds 

 
Air Fuel Ratio Imbalance entry conditions:   

Entry condition Minimum Maximum 

Closed Loop Fuel Control   

Engine Air Mass 2 lb/min 10 lb/min 

Engine RPM Cell 0 1250 rpm 1700 rpm 

Engine RPM Cell 1 1700 rpm 2100 rpm 

Engine RPM Cell 2 2100 rpm 3400 rpm 

Engine Load Cell 0 40% 70% 

Engine Load Cell 1 50% 80% 

Engine Load Cell 2 60% 90% 

Engine Coolant Temp 150 oF 250 oF 

Intake Air Temp 20 oF 150 oF 

Throttle Position Rate of Change  0.122 v/100 msec 

Fuel percentage from purge  40% 

Fuel Level 15%  

Fuel monitor has adapted   

No purge on/off transition    

Fuel type leaning is complete (FFV only)   

 
Air Fuel Ratio Imbalance malfunction thresholds: 

Imbalance Ratio Bank 1 > .75 

Imbalance Ratio Bank 2 > .75 

 
J1979 AFIMN MONITOR MODE $06 DATA 
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Monitor ID Test ID Description  

$81 $80 Bank 1 imbalance-ratio and max. limit (P219A/P219B) unitless 

$82 $80 Bank 2 imbalance-ratio and max. limit (P219A/P219B) unitless 
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Air Fuel Ratio Imbalance Monitor – Torque Monitor 

A new, torque-based, A/F Ratio Imbalance Monitor (AFITQ) has been developed. It has an advantage over O2 
sensor based methods. O2 sensors require optimal placement of the sensor in the exhaust manifold so that all 
cylinders are uniformly sampled. Optimum sensor placement is often constrained by exhaust manifold and catalyst 
design due to packaging. 
 
The new torque based monitor is supplemented by the existing O2 based monitor.  The O2 based monitor is used 
to detect large levels of cylinder to cylinder air fuel imbalance, while the torque based monitor is used to detect 
small levels of cylinder to cylinder air fuel ratio imbalance. 
 
The AFITQ monitor uses the crankshaft position sensor (CKP) to calculate an acceleration term during each 
cylinder firing event (similar to the misfire monitor). The calculated acceleration value is proportional to engine 
torque during the firing event. The monitor will intrusively modulate each cylinder’s fuel mass multiplier to generate 
a calibratable AFR deviation relative to the stoich point of operation. 
 
The monitor generates 5 total torque values for each cylinder - 2 torque points richer than stoich, 2 torque points 
leaner than stoich and 1 point at stoich. The monitor then uses the torque curve shape defined by these 5 points 
versus an ideal torque curve as a reference to estimate the cylinder AFR deviation. Finally, the monitor estimates 
each cylinder AFR deviation from the rest of the cylinders. See the ideal torque curve below. 
 

 
 
The AFITQ monitor is intrusive so it can affect engine operation and emissions. A fuel mass multiplier modulation 
table is designed to maintain stoich AFR per engine bank during the test. A positive fuel excursion on one cylinder 
is always compensated by a negative fuel excursion on another cylinder. The fuel mass multiplier modulation table 
is also designed to minimize the change between AFR points in order to minimize torque/rpm disturbances for the 
customer. 
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To detect individual cylinder AFR, Ford is using an algorithm to correlate the shape of the 5 point torque curve to 
the ideal (calibrated) torque curve.  Another algorithm identifies the individual cylinder deviation from the rest of the 
cylinders on the engine bank. For each cylinder, the monitor calculates the value of the AFR difference between 
the tested cylinder and the rest of the cylinders. This AFR deviation is converted to a value of fuel deviation where, 
for example, zero is no deviation, +0.15 is a 15% rich deviation and -0.15 is a 15% lean deviation. 
 
The monitor results are based upon the torque calculation during the subsequent cylinder firing event and utilize 
the following entry conditions: 
 

 Spark deviation from spark at MBT too large 
 Instantaneous load variations are too large   
 Closed loop fuel deviation is too far from stoich 
 Cam position is not a calibrated range  
 Purge flow at idle too high or not steady 
 Speed/load conditions outside calibrated limits 
• Vehicle speed outside calibrated limits 
 
Disablement based on transmission gear 
 
 the transmission is not an automatic 
 the gear commanded is not first gear 
 park or neutral or reverse is selected 

 
The AFITQ monitor is intended to run during idle, vehicle stopped, brakes on and transmission in drive. The total 
test duration is 18 seconds.  
 
The initial applications for the AFITQ monitor are the 2016 MY Explorer 3.5L FWD V6 PFI and the 2016 MY 
Taurus/Flex 3.5L/3.7L FWD V6 PFI. 
 
The AFITQ monitor is intended to detect very small AFR errors, in the order of +/- 2 AFR. (16% lean, 12% rich) 
The AFITQ monitor uses Exponentially Weighted Moving Average (EWMA) to reduce the variability of the raw 
cylinder data. Due to this variability, the Fast Initial Response (FIR) and Step-change Logic (SCL) are disabled. 
The AFITQ monitor will always operate using Normal EWMA mode. It is employed after the 4th monitor result 
following an OBD code clear; therefore, the monitor can illuminate the MIL following the fifth monitor result after a 
code clear in response to a threshold fault. 
 
Note that the O2 sensor AFRIM monitor has also been incorporated into software to detect larger faults, e.g. faults 
> 25%. 
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Air Fuel Ratio Imbalance Operation 

DTCs P219C Cylinder 1 Air-Fuel Ratio Imbalance 

P219D Cylinder 2 Air-Fuel Ratio Imbalance 

P219E Cylinder 3 Air-Fuel Ratio Imbalance 

P219F Cylinder 4 Air-Fuel Ratio Imbalance 

P21A0 Cylinder 5 Air-Fuel Ratio Imbalance 

P21A1 Cylinder 6 Air-Fuel Ratio Imbalance 

Monitor execution Once per driving cycle during idle conditions, vehicle stopped, brakes on 

Monitor Sequence Monitor runs after fuel monitor has adapted 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV, CVS, FTP, CKP, 
CMP, ignition coils, injectors, no system failures affecting fuel, no EVAP gross leak 
failure, UEGO heaters OK, no "lack of switching" malfunction, no "lack of movement" 
malfunction, no UEGO circuit malfunction, vehicle speed, AAT, PDL, fuel level, 
ACT,MAP, IMRC, no injector faults 

Monitoring Duration Time to complete monitor ranges from 17 to 18 seconds 

 
Air Fuel Ratio Imbalance entry conditions: 

Entry condition Minimum Maximum 

Closed Loop Fuel Control   

Engine Speed 500 rpm 600 rpm 

Engine Load 17% 37% 

Instantaneous load change 1.5% 2% 

PCV is not flashing oil   

Closed loop fuel deviation from stoic -3.5% 3.5% 

Measured AFR deviation from stoic -5% 5% 

Change of intake camshaft position at idle -10 deg +10 deg 

Change of exhaust camshaft position at idle -10 deg +10 deg 

Engine Coolant Temp 150 oF 250 oF 

Intake Air Temp 20 oF 150 oF 

Vehicle speed 0 mph 3 mph 

Fuel percentage from purge  20% 

Fuel Level 15%  

Fuel monitor has adapted   

No purge on/off transition    

Fuel type learning is complete (FFV only)   

Stability time within monitor 0.5 sec 
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Air Fuel Ratio Imbalance malfunction thresholds: 

Fuel deviation for Cylinder 1 < -0.12 (12% lean) or > +0.16 (16% rich) 

Fuel deviation for Cylinder 2 < -0.12 (12% lean) or > +0.16 (16% rich) 

Fuel deviation for Cylinder 3 < -0.12 (12% lean) or > +0.16 (16% rich) 

Fuel deviation for Cylinder 4 < -0.12 (12% lean) or > +0.16 (16% rich) 

Fuel deviation for Cylinder 5 < -0.12 (12% lean) or > +0.16 (16% rich) 

Fuel deviation for Cylinder 6 < -0.12 (12% lean) or > +0.16 (16% rich) 

 
J1979 AFIMN MONITOR MODE $06 DATA 

Monitor ID Test ID Description  

 $81 $81 Cylinder 1 fuel deviation and min/max limits Unitless 

 $81 $82 Cylinder 2 fuel deviation and min/max limits Unitless 

 $81 $83 Cylinder 3 fuel deviation and min/max limits Unitless 

 $82 $84 Cylinder 4 fuel deviation and min/max limits Unitless 

 $82 $85 Cylinder 5 fuel deviation and min/max limits Unitless 

 $82 $86 Cylinder 6 fuel deviation and min/max limits Unitless 
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Flex Fuel Operation 

Ford Motor Company is cooperating with the Department of Energy in providing customers with vehicles capable 
of using alcohol-blended fuels. These fuels are renewable and can lower some engine emission byproducts. The 
original 1993 Taurus vehicle hardware and calibration were designed for use on any combination of gasoline or 
methanol up to 85% methanol. Current flex fuel vehicles, however, are no longer designed for methanol, but are 
designed to be compatible with any combination of gasoline and ethanol, up to 85% ethanol. 
 
This flexible fuel capability allows the vehicle to be usable in all regions of the country, even as the alcohol 
infrastructure is being built. Operation of a vehicle with the alcohol-blended fuels is intended to be transparent to 
the customer. Drivability, NVH, and other attributes are not notably different when using the alcohol-blended fuels. 
The higher octane of alcohol-blended fuels allows a small increase in power and performance (approximately 4%), 
but this is offset by the lower fuel economy (approximately 33%) due to the lower energy content. Cold starts with 
alcohol-blended fuels are somewhat more difficult than with gasoline due to the lower volatility of alcohol-blended 
fuels; 10% vaporization occurs at approximately 100 °F for gasoline vs. 160 °F for 85% ethanol. Ethanol requires 
approximately 37% more flow than gasoline due to a lower heating value (29.7 vs. 47.3 MJ/kg). Consequently, 
Flex Fuel vehicles require higher flow injectors than their gasoline counterparts. This results in a smaller fuel pulse 
widths with gasoline and makes the task of purging the canister more difficult during idles and decels. 
 
In order to maintain proper fuel control, the PCM strategy needs to know the stoichiometric Air/Fuel Ratio for use in 
the fuel pulse width equation. On pre-2000 MY flex fuel vehicles, the percent alcohol in the fuel was determined by 
reading the output of the Flex fuel Sensor. The percent alcohol was stored in a register called Percent Methanol 
(PM).  Although current alcohol-blended fuels only include ethanol, the percent methanol nomenclature has 
persisted.  On 2000 MY and later vehicles, the Flex Fuel Sensor has been deleted and PM is inferred. The strategy 
to infer the correct A/F Ratio (AFR) relies on the oxygen sensor input to maintain stoichiometry after vehicle 
refueling occurs. 
 
The relationship between PM and AFR is shown in the table below. 
 
 

 

Stoich Air Fuel Ratio = 14.64 - 5.64 * PM 

PM (percent alcohol) Stoichiometric AFR 
0.00 (100 % gasoline) 14.64 
0.05 14.36 
0.10 (standard gasoline) 14.08 
0.15 13.79 
0.20 13.51 
0.25 13.23 
0.30 12.95 
0.35 12.67 
0.40 12.38 
0.45 12.10 
0.50 11.82 
0.55 11.54 
0.60 11.26 
0.65 10.97 
0.70 10.69 
0.75 10.41 
0.80 10.13 
0.85 (standard E85) 9.85 
0.90 9.56 
0.95 9.28 
1.00 (100% ethanol) 9.00 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 77 of 449 

The fuel level input is used to determine if a refueling event has occurred, either after the initial start or while the 
engine is running. If refueling event is detected (typically calibrated as a 10% increase in fuel level), the PCM tracks 
the "old" fuel being consumed by the engine. After a calibrated amount of "old" fuel has been consumed from the 
fuel lines, fuel rail, etc., the "new" fuel is assumed to have reached the engine. Normal long term fuel trim learning 
and purge control are temporarily disabled along with the evaporative system monitor and fuel system monitor to 
allow the composition of the fuel to be determined. The filtered value of short-term fuel trim is used during closed 
loop to adjust AFR in order to maintain stoichiometry. During learning, all changes in AFR are stored into the 
AFRMOD register. As updates are made to the AFRMOD register, the fuel composition register (PM) is updated 
and stored in Keep Alive Memory.  Learning continues until the inference stabilizes with stabilized engine operating 
conditions. The PM inference and engine operating conditions are considered to have stabilized when all of the 
following conditions are satisfied: 
 

 ECT indicates the engine has warmed up (typically 170 °F) or an ECT related fault is present.   
 Enough "new" fuel has been consumed (typically 0.5 lb - vehicle dependant) to insure fuel is adequately 

mixed. 
 The filtered value of short term fuel trim is in tight fuel control around stoichiometry, (typically +/- 2%) for at 

least 5 O2 sensor switches or AFRMOD is at a clip.  
 The engine has been operated for a calibratable length of time, based on ECT temperature at start 

(typically 200 sec. at 40 °F and 30 sec at 200 °F) or an ECT related fault is present. 
 The engine has been operating in closed loop fuel, with the brake off, within a calibratable (off-idle) air 

mass region (typically 2.4 to 8 lb/min) for 5 seconds, to minimize the effect of errors such as vacuum 
leaks. 

 
Once the value of PM has stabilized (usually about 7 miles of driving), AFRMOD and PM are locked and deemed 
to be "mature." After PM is deemed "mature," normal fuel trim learning and purge control are re-enabled along with 
the fuel system monitor and evaporative system monitor. Any observed fueling errors from that point on are rolled 
into normal long term fuel trim (via adaptive fuel learning). 
 
All remaining OBD-II monitors remain enabled unless AFR is observed to be changing. If AFR is changing, all 
monitors (except CCM and EGR) are disabled until the AFR stabilizes. This logic is same as was used for FFV 
applications that used a sensor. The AFR rate of change required to disable OBD-II monitor operation is typically 
0.1 A/F (rate is based on the difference between a filtered value and the current value). For a fuel change from 
gasoline to E85 or vice versa, AFR typically stabilizes after 2 to 3 minutes on an FTP cycle.  
 
If a large refueling event is detected (typically calibrated as a 40% to 50% increase in fuel level), the PCM strategy 
tries to assign the "new" fuel as gasoline or ethanol (E85) on the assumption that the only fuels available are either 
gasoline or E85. The strategy performs this fuel assignment to gasoline or ethanol (E85) only if the "old" and the 
"new" stabilized inferred fuel composition values are within a specified amount of each other (typically 5-10%), 
indicating that the fuel in the tank is the same as the fuel that was added and therefore must be either gasoline or 
ethanol (E85). If the "old" and "new" stabilized inferred fuel composition values are not near each other, the fuel 
added must be different from what was in the tank and the strategy retains the current inferred value of PM until the 
next refuel. By assigning the fuel to gasoline or ethanol (E85) in this manner, normal fuel system errors can be 
learned into normal long term fuel trip for proper fuel system error diagnosis. 
 
After a battery disconnect or loss of Keep Alive Memory, the strategy will infer AFR immediately after going into 
closed loop fuel operation. A vehicle that previously had fuel system errors learned into long term fuel trim will infer 
incorrect values of AFR. After the value of AFR is determined, it is fixed until the next refueling event. If the next 
refueling event is performed with the same fuel (either E85 or gasoline), the value of AFR will not change. The fuel 
is then assigned to be E85 or gasoline as explained above.  The long term fuel trim will again be a reliable 
indication of normal fuel system errors. 
 
Only one large tank fill is required to assign the fuel as being either gasoline or ethanol, if the inferred AFR did not 
change significantly. If AFR did change significantly, several tank fills with the same fuel may be necessary to 
assign the fuel as gasoline or ethanol. 
 
As the vast majority of vehicles are expected to be operated with gasoline, the initial value of AFR is set to 
gasoline. This is the starting point for the AFR after a battery disconnect and will allow for normal starting. Some 
vehicles may have E85 in the fuel tank after having a battery disconnect, and may not have a good start or drive 
away. The startability of alcohol-blended fuels at extreme cold temperatures (< 0 °F) is difficult under normal 
conditions; these vehicles may be required to be towed to a garage for starting if a battery disconnect occurs. 
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Front HO2S Monitor 

Front HO2S Signal  

The time between HO2S switches is monitored after vehicle startup when closed loop fuel has been requested, 
during closed loop fuel conditions and when open loop fuel has been requested due to an HO2S fault. Excessive 
time between switches with short term fuel trim at its limits (up to +/- 40%), or no switches since startup indicate a 
malfunction. Since “lack of switching” malfunctions can be caused by HO2S sensor malfunctions or by shifts in the 
fuel system, DTCs are stored that provide additional information for the “lack of switching” malfunction. Different 
DTCs indicate whether the sensor was always indicates lean/disconnected (P2195, P2197), or always indicates rich 
(P2196, P2198).  

Characteristic Shift Downward (CSD) is a deviation from the normal positive voltage output of the HO2S signal to 
negative voltage output. During a full CSD, the HO2S signal shifts downward (negative) by 1 volt. CSD occurs when 
the reference chamber of the HO2S becomes contaminated, causing negative HO2S voltage to be generated. Even 
though CSD can occur in both front and rear HO2S signals, only the front HO2S are compensated for CSD. The 
CSD compensation algorithm must not be in the process of driving fuel to bring the HO2S out of CSD before running 
some of the HO2S monitors.  

2005 MY and later vehicles monitor the HO2S signal for high voltage, in excess of 1.1 volts and store a (P0132, 
P0152) DTC. An over voltage condition is caused by a HO2S heater or battery power short to the HO2S signal line. 

HO2S “Lack of Switching” Operation: 

DTCs P2195 - Lack of switching, sensor indicates lean, Bank 1 

P2196 - Lack of switching, sensor indicates rich, Bank 1 

P2197 - Lack of switching, sensor indicates lean, Bank 2 

P2198 - Lack of switching, sensor indicates rich, Bank 2 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to HO2S 
fault 

Monitor Sequence None 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, CVS, FTP, 
CKP, CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, 
no EVAP gross leak failure, front HO2S heaters OK, no front HO2S over voltage 

Monitoring Duration 30 seconds to register a malfunction 
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Typical HO2S “Lack of Switching” entry conditions: 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to HO2S fault   

Stream 1 HO2S not in CSD recovery mode   

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (for O2 Sensor Stuck Rich DTCs only) 

  

No air passing through during valve overlap (scavenging).   

Inferred Ambient Temperature -40 oF  

Time within entry conditions 10 seconds  

Fuel Tank Pressure  10 in H2O 

Fuel Level 15%  

Battery Voltage 11.0 Volts 18.0 Volts 

 
Typical HO2S “Lack of Switching” malfunction thresholds: 

< 5 switches since startup for > 30 seconds in test conditions or > 30 seconds since last switch while closed 
loop fuel 

 
 
 

HO2S “Over  Voltage Test” Operation: 

DTCs P0132 – O2 Sensor Circuit High Voltage, Bank 1 

P0152  - O2 Sensor Circuit High Voltage, Bank 2 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK front HO2S heaters OK  

Monitoring Duration 10 seconds to register a malfunction 

 
 

Typical HO2S “Over Voltage Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 1 HO2S temperature  400 oF  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Over  Voltage Test” malfunction thresholds: 

HO2S Voltage > 1.1 volts for 10 seconds for over voltage test 
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The HO2S is also tested functionally. The response rate is evaluated by entering a special 1.5 Hz. square wave, 
fuel control routine. This routine drives the air/fuel ratio around stoichiometry at a calibratable frequency and 
magnitude, producing predictable oxygen sensor signal amplitude. A slow sensor will show reduced amplitude. 
Oxygen sensor signal amplitude below a minimum threshold indicates a slow sensor malfunction. (P0133 Bank 1, 
P0153 Bank 2). If the calibrated frequency was not obtained while running the test because of excessive purge 
vapors, etc., the test will be run again until the correct frequency is obtained. 
 

HO2S Response Rate Operation:  

DTCs P0133  - O2 Sensor Circuit Slow Response Bank 1) 

P0153  - O2 Sensor Circuit Slow Response Bank 2) 

Monitor execution once per driving cycle 

Monitor Sequence > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, 
CVS, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel system, no EVAP gross leak failure, no 
"lack of switching" malfunctions, front HO2S heaters OK no front HO2S 
over voltage 

Monitoring Duration 6 seconds 

 
Typical HO2S response rate entry conditions:   

Entry condition Minimum Maximum 

Stream 1 HO2S not in CSD recovery mode   

Flex Fuel Composition not changing   

Not in Phase 0 of Evaporative System Monitor   

No Purge System reset   

Purge intrusive test not running   

Not performing CSER spark retard   

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Fuel Level 15%  

Short Term Fuel Trim Range -9% 11% 

Short Term Fuel Trim Absolute Change while in monitor  10% 

Engine Load 20% 50% 

Maximum change in engine load while in monitor  0.13 

Vehicle Speed 30 mph 80 mph 

Maximum change in vehicle speed while in monitor  3 mph 

Engine RPM 1000 rpm 2000 rpm 

Maximum change in engine rpm while in monitor  150 rpm 

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical HO2Sresponse rate malfunction thresholds: 

Voltage amplitude: < 0.5 volts 

 

J1979 Front HO2S Mode $06 Data 

Monitor ID Test ID Description  

$01 $80 HO2S11 voltage amplitude and voltage threshold P0133) Volts 

$01 $01 H02S11 sensor switch-point voltage Volts 

$05 $80 HO2S21 voltage amplitude and voltage threshold P0153) Volts 

$05 $01 H02S21 sensor switch-point voltage Volts 
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Front HO2S Heaters 

The HO2S heaters are monitored for proper voltage and current. A HO2S heater voltage fault is determined by 
turning the heater on and off and looking for corresponding voltage change in the heater output driver circuit in the 
PCM. 

A separate current-monitoring circuit monitors heater current once per driving cycle. If the measured heater current 
falls below or above a calibratable threshold, the heater is assumed to be degraded or malfunctioning.  

 
HO2S Heater Monitor Operation: 

DTCs Sensor 1 P0135  - O2 Sensor Heater Circuit, Bank 1 

P0155  - O2 Sensor Heater Circuit, Bank 2 

P0053 - HO2S Heater Resistance, Bank 1 

P0059  - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current, continuous for voltage monitoring 

Monitor Sequence Heater current monitor:  Stream 1 HO2S/UEGO response test complete (2010 
MY and earlier), Stream 2 and 3 HO2S functional tests complete (2010 MY and 
earlier), HO2S/UEGO heater voltage check complete 

Sensors OK Heater current monitor:  no HO2S/UEGO heater voltage DTCs 

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check 

 
Typical HO2S heater monitor entry conditions:   

Entry condition Minimum Maximum 

Inferred HO2S 1 Temperature (heater voltage check only) 150 oF 1250 oF 

Inferred HO2S 1 Temperature (heater current check only) 250 oF 1250 oF 

HO2S 1/2/3 heater-on time (heater current check only) 30 seconds  

Engine RPM (heater current check only)  5000 rpm 

Battery Voltage (heater voltage check only) 11.0 18.0 Volts 

 
 

Typical HO2S heater check malfunction thresholds: 

Smart driver status indicated malfunction  

Number monitor retries allowed for malfunction > = 30 

Heater current outside limits:  < 0.220 Amps or > 3 Amps, (NTK) 

    < 0.400 Amps or > 3 Amps, (Bosch) 

    < 0.465 Amps or > 3 Amps, (NTK Fast Light Off) 

    < 0.230 Amps or > 3 Amps, (Bosch Fast Light Off) 
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J1979 HO2S Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$41 $81 HO2S11 Heater Current (P0053) Amps 

$45 $81 HO2S21 Heater Current (P0059) Amps 
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Front HO2S Monitor 

Front HO2S Signal  

The time between HO2S switches is monitored after vehicle startup when closed loop fuel has been requested, 
during closed loop fuel conditions and when open loop fuel has been requested due to an HO2S fault. Excessive 
time between switches with short term fuel trim at its limits (up to +/- 40%), or no switches since startup indicate a 
malfunction. Since “lack of switching” malfunctions can be caused by HO2S sensor malfunctions or by shifts in the 
fuel system, DTCs are stored that provide additional information for the “lack of switching” malfunction. Different 
DTCs indicate whether the sensor was always indicates lean/disconnected (P2195, P2197), or always indicates rich 
(P2196, P2198).  

Characteristic Shift Downward (CSD) is a deviation from the normal positive voltage output of the HO2S signal to 
negative voltage output. During a full CSD, the HO2S signal shifts downward (negative) by 1 volt. CSD occurs when 
the reference chamber of the HO2S becomes contaminated, causing negative HO2S voltage to be generated. Even 
though CSD can occur in both front and rear HO2S signals, only the front HO2S are compensated for CSD. The 
CSD compensation algorithm must not be in the process of driving fuel to bring the HO2S out of CSD before running 
some of the HO2S monitors.  

HO2S “Lack of Switching” Operation: 

DTCs P2195 - Lack of switching, sensor indicates lean, Bank 1 

P2196 - Lack of switching, sensor indicates rich, Bank 1 

P2197 - Lack of switching, sensor indicates lean, Bank 2 

P2198 - Lack of switching, sensor indicates rich, Bank 2 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to HO2S 
fault 

Monitor Sequence None 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, CVS, FTP, 
CKP, CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, 
no EVAP gross leak failure, front HO2S heaters OK, no front HO2S over voltage 

Monitoring Duration 30 seconds to register a malfunction 
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Typical HO2S “Lack of Switching” entry conditions: 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to HO2S fault   

Stream 1 HO2S not in CSD recovery mode   

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (for O2 Sensor Stuck Rich DTCs only) 

  

No air passing through during valve overlap (scavenging).   

Inferred Ambient Temperature -40 oF  

Time within entry conditions 10 seconds  

Fuel Tank Pressure  10 in H2O 

Fuel Level 15%  

Battery Voltage 11.0 Volts 18.0 Volts 

 
Typical HO2S “Lack of Switching” malfunction thresholds: 

< 5 switches since startup for > 30 seconds in test conditions or > 30 seconds since last switch while closed 
loop fuel 

 
 
 
Beginning 2011 MY as the PCM hardware becomes capable of measuring HO2S impedance, the front HO2S signal 
will also be monitored continuously for circuit open or shorted to ground. An intrusive circuit test is invoked whenever 
the HO2S voltage falls into a voltage fault band. A pull-up resistor is enabled to alter the HO2S circuit characteristics. 
A very high HO2S internal resistance will indicate an open HO2S circuit while a low HO2S internal resistance, < 10 
ohms, will indicate a HO2S circuit shorted to ground. Both HO2S circuit open and shorted to ground malfunction will 
set DTC P0131, P0151 if the fault counter exceeds the threshold. 

 
Front HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” Operation: 

DTCs P0131 HO2S11 Circuit Low Voltage (Bank 1 Sensor 1) 

P0151 HO2S21 Circuit Low Voltage (Bank 2 Sensor 1) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK front HO2S heaters OK  

Monitoring Duration 10 seconds to register a malfunction 
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Typical HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” entry 
conditions: 

Entry condition Minimum Maximum 

Closed Loop   

Inferred Stream 1 HO2S Temperature  680 oF 1526 oF (short to ground) 

Inferred Stream 1 HO2S Element Temperature (applicable 
only if Stream 1 HO2S Impedance Monitor is enabled) 

480 oF  

Time Stream 1 HO2S inferred element temperature within 
10% of the predicted steady state temperature (applicable 
only if Stream 1 HO2S Impedance Monitor is enabled) 

1 second  

Sensor 1 HO2S heater-on time 60 seconds  

All injectors on (no Decel Fuel Shut Off)   

Not commanding lean lambda due to torque reduction   

Not requesting enrichment due to catalyst reactivation 
following decel fuel shut off 

  

Sensor 1 HO2S voltage (open circuit voltage fault band):  

Conti-Moto CBP-A2 PCM 

 

    Other PCMs 

    or depending on feedback circuit 

 

-0.05 Volts 

 

0.27 Volts 

1.30 Volts 

 

0.05 Volts 

 

0.50 Volts 

1.90 Volts 

Sensor 1 HO2S voltage (circuit shorted to ground voltage 
fault band):  

-3.00 Volts 0.06 Volts 

Voltage at sensor 1 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Circuit Open/Shorted to Ground Test” malfunction thresholds: 

HO2S Circuit Open: 

HO2S Impedance  > 500k ohms (Conti-Moto CBP-A2, Conti-Siemens CBP-C2, Bosch Green Oak, Bosch 
MED ECM, Conti EMS22xx processors) 

> 250k ohms (Conti EMS22xx, Conti EMS23xx, Conti EMS24xx without feedback circuit 
processors) 

> 150k ohms (Bosch MEDG, Bosch MED ECM with feedback circuit, Bosch MG1 
multicore, Bosch ME processors) 

>  20k ohms (Conti EMS24xx with feedback circuit, Conti EMX25xx, Conti EMS27xx, 
Conti EMS28xx, Conti EMS290x, Conti EMS295x processors) 

Fault counter > 14 (200 msec test every 500 msec check) 

 

HO2S Circuit Shorted to ground: 

HO2S Impedance < 10 ohms 

Fault counter > 17 (100 msec test every 500 msec check) 
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2005 MY and later vehicles monitor the HO2S signal for high voltage, in excess of 1.1 volts or 1.9 volts (pending on 
feedback circuit) and store a (P0132, P0152) DTC. An over voltage condition is caused by a HO2S heater or battery 
power short to the HO2S signal line. 

 
HO2S “Over  Voltage Test” Operation: 

DTCs P0132 – O2 Sensor Circuit High Voltage, Bank 1 

P0152  - O2 Sensor Circuit High Voltage, Bank 2 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK front HO2S heaters OK  

Monitoring Duration 10 seconds to register a malfunction 

 
 

Typical HO2S “Over Voltage Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 1 HO2S temperature  400 oF  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Over  Voltage Test” malfunction thresholds: 

HO2S Voltage > 1.1 volts or 1.9 volts (pending on feedback circuit) for 10 seconds for over voltage test 
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The HO2S is also tested functionally. The response rate is evaluated by entering a special 1.5 Hz. square wave, 
fuel control routine. This routine drives the air/fuel ratio around stoichiometry at a calibratable frequency and 
magnitude, producing predictable oxygen sensor signal amplitude. A slow sensor will show reduced amplitude. 
Oxygen sensor signal amplitude below a minimum threshold indicates a slow sensor malfunction. (P0133 Bank 1, 
P0153 Bank 2). If the calibrated frequency was not obtained while running the test because of excessive purge 
vapors, etc., the test will be run again until the correct frequency is obtained. 
 

HO2S Response Rate Operation:  

DTCs P0133  - O2 Sensor Circuit Slow Response Bank 1) 

P0153  - O2 Sensor Circuit Slow Response Bank 2) 

Monitor execution once per driving cycle 

Monitor Sequence > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, 
CVS, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel system, no EVAP gross leak failure, no 
"lack of switching" malfunctions, front HO2S heaters OK no front HO2S 
over voltage 

Monitoring Duration 6 seconds 

 
Typical HO2S response rate entry conditions:   

Entry condition Minimum Maximum 

Stream 1 HO2S not in CSD recovery mode   

Flex Fuel Composition not changing   

Not in Phase 0 of Evaporative System Monitor   

No Purge System reset   

Purge intrusive test not running   

Not performing CSER spark retard   

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Fuel Level 15%  

Short Term Fuel Trim Range -9% 11% 

Short Term Fuel Trim Absolute Change while in monitor  10% 

Engine Load 20% 50% 

Maximum change in engine load while in monitor  0.13 

Vehicle Speed 30 mph 80 mph 

Maximum change in vehicle speed while in monitor  3 mph 

Engine RPM 1000 rpm 2000 rpm 

Maximum change in engine rpm while in monitor  150 rpm 

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical HO2Sresponse rate malfunction thresholds: 

Voltage amplitude: < 0.5 volts 

 

J1979 Front HO2S Mode $06 Data 

Monitor ID Test ID Description  

$01 $80 HO2S11 voltage amplitude and voltage threshold P0133) Volts 

$01 $01 H02S11 sensor switch-point voltage Volts 

$05 $80 HO2S21 voltage amplitude and voltage threshold P0153) Volts 

$05 $01 H02S21 sensor switch-point voltage Volts 
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Front HO2S Heaters 

The HO2S heaters are monitored for proper voltage and current. A HO2S heater voltage fault is determined by 
turning the heater on and off and looking for corresponding voltage change in the heater output driver circuit in the 
PCM. 

Beginning 2014MY, some applications have front HO2S that uses impedance feedback heater controller to control 
impedance to a corresponding element temperature. The HO2S impedance feedback heater controller keeps the 
HO2S heater at constant impedance (Bosch LSF-X4: 330 ohms, NTK S2.01: 150 ohms), which corresponds to a 
temperature (Bosch LSF-X4: 730 deg C, NTK S2.01: 650 deg C). The impedance of the HO2S decreases as the 
sensor temperature increases. After a cold start, the HO2S heater ramps up to the maximum duty cycle to heat the 
sensor. After a few seconds, the measured impedance will start to decrease and when the target value is crossed, 
the heater goes into closed loop heater control to maintain the sensor at the target impedance.  

The "HO2S Heater Temperature Control Monitor" tracks the time at the maximum duty cycle during the open loop 
sensor warm up phase. If the measured impedance does not come down to the target value to allow the system to 
transition from open loop heater control to closed loop heater control within a specified time, then a P0030/P0050 
fault code is set. This monitor also sets a malfunction when the closed loop heater controller reaches a maximum or 
minimum duty cycle for a period of time indicating that the controller is no longer able to maintain the target 
impedance. However, if the exhaust temperature is high enough that the sensor will be below the target impedance 
even with no heat, then this monitor is disabled. 

A separate current-monitoring circuit monitors heater current once per driving cycle. This monitor normally runs after 
the HO2S heaters have been on for some time and inferred to have been adequately warm.  However, on 
applications that use HO2S impedance feedback heater controller, it can also run intrusively. When the HO2S 
impedance indicates cold, but the heater is inferred to have been adequately warm, the current monitor is forced to 
run intrusively prior to the completion of the heater temperature control monitor. If the current measurement falls 
below or above a calibratable threshold, the heater is assumed to be degraded or malfunctioning.  

On the other hand, applications that use HO2S impedance feedback heater controller and also do not have a 
separate heater current-monitoring circuit, a degraded or malfunctioning HO2S heater is detected by the “HO2S 
Heater Temperature Control Monitor.” This monitor would call the malfunction after the heater voltage test and HO2S 
circuit diagnostics had run first and indicated no malfunction. 

 
 

HO2S Heater Monitor Operation: 

DTCs Sensor 1 P0030 – HO2S11 Heater Control Circuit, Bank 1 

P0050 – HO2S21 Heater Control Circuit, Bank 2 

P0135 - O2 Sensor Heater Circuit, Bank 1 

P0155 - O2 Sensor Heater Circuit, Bank 2 

P0053 - HO2S Heater Resistance, Bank 1 

P0059 - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current, continuous for voltage monitoring and 
HO2S heater temperature control monitoring. 

Monitor Sequence Heater current monitor:  Stream 1 HO2S response test completed (2010 MY 
and earlier), Stream 2 and 3 HO2S functional tests completed (2010 MY and 
earlier), HO2S heater voltage check completed. 

HO2S heater temperature control monitor: Stream 1 HO2S heater voltage check 
completed, Stream 1 HO2S circuit check completed, intrusive heater current 
monitor completed (if applicable). 

Sensors OK Heater current monitor:  no HO2S heater voltage DTCs. 
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HO2S heater temperature control monitor: Stream 1 HO2S heater voltage check 
completed, Stream 1 HO2S circuit check completed, intrusive heater current 
monitor completed (if applicable). 

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check, >= 
30 seconds for the HO2S heater temperature control monitor to register a 
malfunction. 

 
 

Typical HO2S heater monitor entry conditions:   

Entry condition Minimum Maximum 

Heater Voltage Test:   

Inferred HO2S 1 Temperature  150 oF 1250 oF 

Battery Voltage 11.0 18.0 Volts 

Heater Current Test:   

Inferred HO2S 1 Temperature  250 oF 1250 oF 

HO2S 1 heater-on time  30 seconds  

Engine RPM  5000 rpm 

Battery Voltage 11.0 18.0 Volts 

HO2S Heater Temperature Control Monitor:   

Heater voltage test completed    

Stream 1 HO2S circuit check completed   

Intrusive heater current monitor completed (if applicable)   

Battery Voltage 11.0 18.0 Volts 

 
 

Typical HO2S heater check malfunction thresholds: 

Smart driver status indicated malfunction  

Number monitor retries allowed for malfunction > = 30 

Heater current outside limits:  < 0.220 Amps or > 3 Amps, (NTK Thimble) 

    < 0.400 Amps or > 3 Amps, (Bosch Thimble) 

< 0.550 Amps or > 3 Amps, (Bosch Planar) 

    < 0.465 Amps or > 3 Amps, (NTK Fast Light Off) 

    < 0.230 Amps or > 3 Amps, (Bosch Fast Light Off) 

 
 

J1979 HO2S Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$41 $81 HO2S11 Heater Current (P0053) Amps 

$45 $81 HO2S21 Heater Current (P0059) Amps 
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Front UEGO Monitor 

 
Front UEGO Signal  

The UEGO sensor infers an air fuel ratio relative to the stoichiometric (chemically balanced) air fuel ratio by balancing 
the amount of oxygen pumped in or out of a measurement chamber. As the exhaust gasses get richer or leaner, the 
amount of oxygen that must be pumped in or out to maintain a stoichiometric air fuel ratio in the measurement 
chamber varies in proportion to the air fuel ratio. By measuring the current required to pump the oxygen in or out, 
the air fuel ratio (lambda) can be estimated. Note that the measured air fuel ratio is actually the output from the 
UEGO ASIC pumping current controller and not a signal that comes directly from the sensor. 

 

 

Bosch UEGO sensor interface: 
IP – primary pumping current that flows through the sensing resistor  
IA – current flow through trim resistor in parallel with sense resistor.  
VM – Virtual ground, approximately 2.5 volts above PCM ground. 
RE – Nernst cell voltage, 450mv from VM. Also carries current for pumped reference. 
H+ –  Heater voltage – to battery. 
H- – Heater ground side – Duty cycle on/off to control sensor temperature. 
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(61.9 Ohm) 

B+ 

Heater Groun

Impedance 
Measuremen

+ - 

Pump 
Current 

+

- 

450 
mV 

+2.5V  
Virtual 

Total 
Pumping 

Measured 
Pumping Current 

Measured 
Impedanc

PC

Senso

20ua reference pump 

O

Bosch LSU 4.9 
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NTK UEGO sensor interface: 
IP – primary pumping current that flows through the sensing resistor  
COM – Virtual ground, approximately 3.6 volts above PCM ground. 
VS – Nernst cell voltage, 450mv from COM. Also carries current for pumped reference. 
RL -  Voltage input from label resistor. 
H+ –  Heater voltage – to battery. 
H- – Heater ground side – Duty cycle on/off to control sensor temperature. 

 

Detection 
Cavity 

Reference Air 

Diffusion 
Passage 
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O

Exhaust 
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IP 
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H
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The primary component of a UEGO sensor is the diffusion passage that controls the flow of exhaust gasses into a 
detection cavity, a Nernst cell (essentially an EGO sensor inside the UEGO sensor) that measures the air fuel ratio 
in the detection cavity. A control circuitry in the ASIC chip (mounted in the PCM) controls the pumping current (IP) 
to keep the detection cavity near stoichiometry by holding the Nernst cell at 450 mV. This Nernst cell voltage (RE, 
VS) is 450mV from the virtual ground (VM, COM), which is approximately 2.5V (Bosch UEGO) or 3.6V (NTK 
UEGO) above the PCM ground. For the Nernst cell to generate a voltage when the detection cavity is rich, it needs 
an oxygen differential across the cell. In older UEGO (and HEGO) sensor designs, this was provided by a 
reference chamber that was connected to outside air through the wire harness that was subject to contamination 
and "Characteristic Shift Down (CSD)". The new UEGO sensor uses a pumped reference chamber, which is 
sealed from the outside to eliminate the potential for contamination. The necessary oxygen is supplied by 
supplying a 20 uA pumping current across the Nernst cell to pump small amounts of oxygen from the detection 
cavity to the reference chamber. The pumping cell pumps oxygen ions in and out of the detection cavity from and 
to the exhaust gasses in response to the changes in the Nernst cell voltage. The pumping current flows through 
the sense resistor and the voltage drop across the sense resistor is measured and amplified. Offset volts are sent 
out of the ASIC to one of the PCM's A/D inputs. The PCM measures the voltage supplied by the ASIC, determines 
the pumping current, and converts the pumping current to measured lambda. In general, the circuitry that 
measures the pumping current is used to estimate the air fuel ratio in the exhaust system. 
 
The UEGO sensor also has a trim (IA) or label resistor (RL). The biggest source of part to part variability in the 
measured air fuel ratio is difference in the diffusion passage. This source of variation is simply the piece-to-piece 
differences from the manufacturing process. To compensate for this source of error, each sensor is tested at the 
factory and a trim or label resistor is installed in the connector. The value of this resistor is chosen to correlate with 
the measured difference between a particular sensor and a nominal sensor.  
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For NTK UEGO, the variation in the Ip signal value is corrected for by a compensation coefficient (CC), and then 
processed by the PCM. The value of CC (Ip rank) is determined by the value of RL. The PCM must command the 
ASIC to read the value of RL, so CC can be determined. After measuring the value of the label resistor, the PCM 
software will multiply the measured pumping current (Ip) by a compensation coefficient and determine a corrected 
pumping current that is used to calculate the measured exhaust air fuel ratio. During each power up, the PCM will 
briefly turn the UEGO heater power off, measure the output voltage from the voltage divider several times, average 
it, and estimate the resistance of the label resistor. The PCM will do this estimation multiple times, and if all 
samples are consistently within one resistor "rank", then the RL compensation coefficient determination is 
completed and the resistor "rank" compensation coefficient value will be stored in keep alive memory. On the other 
hand, if the several readings are not consistently within one rank for some amount of time, then the PCM A/D input 
is considered not reliable/RL erratic, and a trim circuit erratic malfunction (P164A, P164B) will be set. Conversely, if 
the estimated resistance is too high, then the software in the PCM will indicate RL circuit shorted to ground or 
open, and a trim circuit low malfunction (P2627, P2630) will be set. If the estimated resistance is too low, then the 
software will indicate RL circuit shorted to power, and a trim circuit high malfunction (P2628, P2631) will be set. 
Once a trim circuit malfunction is detected, then the compensation coefficient of the label resistor "rank" stored in 
KAM will be used. 
 
For Bosch UEGO, the trim resistor is connected in parallel to the pumping current sense resistor and the pumping 
current flows through both. The trim resistor adjusts the measured pumping current back to the expected nominal 
value at any given air fuel ratio (correcting for the sensor to sensor variations in the diffusion passage). Small trim 
resistors are required for sensors that require more pumping current at any particular lambda. Conversely, for 
sensors with lower diffusion rates than average, less pumping current is required, so a higher than average 
impedance trim resistor is installed. When IA circuit is open, all of the pumping current flows through the measuring 
resistor which increases the measured voltage. Since the pumping current is amplified, the UEGO pumping current 
to lambda transfer function will reflect the error. The slope of the UEGO sensor transfer function changes, which 
results in the wrong output of the UEGO signal (the slope of the pumping current to lambda relationship can 
increase or decrease). For "stoichiometric" air/fuel control applications, an open IA circuit is not monitored since the 
lambda error is minimal in "stoichiometric" mode. A worst case (40 ohm resistor) open IA was tested on a 2008 MY 
3.5L Taurus PZEV and showed no impact on tailpipe emissions.  
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The time spent at the limits of the short term fuel trim is monitored after vehicle startup when closed loop fuel has 
been requested, during closed loop fuel conditions, or when open loop fuel has been requested due to UEGO 
sensor fault. Excessive time with short term fuel trim at its limits (up to +/- 40%), or no rich / lean activity seen since 
startup indicates a "lack of switch" (LOS) malfunction. Since “lack of switching” malfunctions can be caused by 
UEGO sensor malfunctions or by shifts in the fuel system, DTCs are stored that provide additional information for 
the “lack of switching” malfunction. Different DTCs indicate whether the sensor always indicates lean (P2195, 
P2197), or always indicates rich (P2196, P2198).  

Beginning 2017MY, the “lack of switch” (LOS) monitor has changed to allow differentiation between UEGO lack of 
switch and fuel shift. If the short term fuel trim hits the clip during an open loop to closed loop fuel transition, then the 
controller contracts in opposite direction to try to move the sensor. The fuel error was reduced as a result of the 
controller action indicating that a fuel shift is present and not a stuck UEGO sensor. If the sensor moves, then it is 
considered not stuck and the short term fuel trim range of authority is expanded. By expanding the short term fuel 
trim limits, the controller is given more range so that a fuel error, which would have previously resulted in setting a 
lack of switch DTC, can now be learned into adaptive fuel and set a fuel monitor DTC rather than setting a lack of 
switch DTC. Please note this expansion logic is only applicable during an open loop to closed loop fuel control 
transition. 

Beginning 2019MY, the short term fuel trim range of authority expansion was modified to work with the two fuel 
systems for PFDI programs. If the short term fuel trim hits a clip while operating with the matching RICH or LEAN 
status for the current system being used, the range of authority is expanded in that direction to allow adaptive to 
learn the fault for that system rather than trying to set LOS DTC. On the other hand, the short term fuel trim range of 
authority is also expanded due to unresponsive UEGO after an intrusive fuel control range of authority reduction. If 
the the fuel controller is indicated to be at a clip for a calibratable fraction of the time necessary to set a lack of switch 
DTC and none of the other conditions are met to expand the range of authority, the range of authority is reduced. 
The directional range of authority reduction is applied for a calibratable fraction of the time necessary to set a lack of 
switch DTC to provide opportunity for the UEGO to respond. If the UEGO changes in the correct direction by a 
calibratable amount while the range of authority is reduced, the UEGO is trusted and the range of authority is 
expanded in the direction of the shift. If the UEGO does not change by the calibratable amount during the range of 
authority reduction, then the UEGO is NOT trusted. The range of authority is NOT expanded and the offset is 
removed.  Lack-of-Switch is then permitted to continue in detecting the stuck UEGO fault.  

The stuck UEGO test detects a UEGO sensor that is stuck at a fixed value. The stuck UEGO test continuously 
monitors the change in the uncorrected filtered lambda. If the change in lambda is less than a calibratable threshold, 
then the sensor is considered stuck and a stuck timer would increment. Once the stuck timer exceeds a calibratable 
value, then the monitor would request a special fuel control defib to try to move the UEGO sensor. The LOS defib is 
treated in the same way as the existing "lack of movement- open Pump Current circuit" defib.  The defib will remain 
in effect until the UEGO moves or a lack of swtich DTC is set. While the UEGO sensor is considered stuck and defib 
is active, a monitor defib command timer would continuously increment. If the defib command timer exceeds a 
calibratable threshold, a lack of switch DTC would set for a stuck UEGO. A stuck lean DTC, P2195/P2197, will set if 
the filtered lambda is >= 1, and a stuck rich DTC, P2196/P2198, will set if the filtered lambda is less than 1. NOTE: 
The stuck UEGO test is only monitored outside the "lack of movement- open Pump Current circuit" fault band for 
applications with the lack of movement test enabled since a stuck UEGO inside the fault band is considered as an 
open IP circuit fault. 

 

UEGO “Lack of Switching” Operation: 

DTCs P2195 – Lack of switching, sensor indicates lean, Bank 1 

P2196 – Lack of switching, sensor indicates rich, Bank 1 

P2197 – Lack of switching, sensor indicates lean, Bank 2 

P2198 – Lack of switching, sensor indicates rich, Bank 2 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor fault 
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Monitor Sequence None 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, 
VMV/EVMV, CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no 
misfire DTCs, no system failures affecting fuel, no EVAP gross leak failure, 
UEGO heaters OK, no "lack of movement" malfunction, no UEGO circuit 
malfunction 

Monitoring Duration 30 seconds to register a malfunction 

 
Typical UEGO “Lack of Switching" entry conditions: 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO 
sensor  fault 

  

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (for O2 Sensor Stuck Rich DTCs only) 

  

Inferred Ambient Temperature -40 oF  

Time within entry conditions 10 seconds  

Fuel Tank Pressure  10 in H2O 

Fuel Level 15%  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 

Typical UEGO “Lack of Switching” malfunction thresholds: 

Stage 1: > 30 seconds since reaching the short term fuel trim limits while closed loop fuel. 

Stage 2 (2016MY and earlier): < 0.5 seconds rich or < 0.5 seconds lean since startup for > 30 seconds in test 
conditions while open loop fuel is requested due to UEGO sensor fault. 

Stage 2 (2017MY+): > 5 seconds since reaching the short term fuel trim limits while closed loop fuel. 

Stuck UEGO test (2019MY+): Change in filtered lambda < 0.0001 for > 30 seconds and in fuel control defib 
mode for > 10 seconds. A stuck lean DTC (P2195, P2197) will set if filtered lambda is >= 1, and a stuck rich 
DTC (P2196, P2198) will set if filtered lambda is less than 1.  
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The time spent when the measured lambda is nearly 1.0 is also monitored on Bosch UEGO applications using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC. The monitoring is conducted after vehicle startup when closed loop 
fuel has been requested, during closed loop fuel conditions, or when open loop fuel has been requested due to 
UEGO sensor fault. Excessive time without measured lambda deviating from 1.0, in spite of attempts to force 
activity (via fuel control and reference current "defib") in the measured lambda, will indicate either a "lack of 
movement – open Pump Current circuit" malfunction or a "lack of movement - open Reference Ground circuit" 
malfunction. An open Pump Current circuit (IP) is differentiated from an open Reference Ground circuit (VM) by 
measuring the movements in the measured lambda during the reference current defib. Change in lambda 
movement below a minimum threshold indicates "lack of movement- open Pump Current circuit" malfunction, 
which results in P2237, P2240 DTCs (replaced P0134/P0154 DTCs). Conversely, change in lambda movement 
greater than the minimum threshold indicates an open VM, which results in P2251, P2254 DTCs (replaced 
P0130/P0150 DTCs). Note that the open VM detection via reference current defib is new in 2011 MY applications.  

 

 

 

Since the Bosch CJ125 or the Conti-Siemens ATIC42 ASIC do not have the capability to specifically detect an 
open RE or VM, separate diagnostics were created to monitor these failures. An open RE or VM will typically 
cause the impedance of the Nernst cell to increase. An open RE will cause the UEGO voltage to be greater than or 
less than a malfunction threshold while an open VM will cause the UEGO voltage to be within a malfunction band. 
Note that this open VM detection will only enable if the UEGO is unable to control the heater voltage at the desired 
set point; otherwise, the "lack of movement- open Reference Ground circuit" diagnostic will enable. 
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UEGO “Open Circuit Diagnostic – RE, VM ” Operation (Bosch UEGO only using Bosch CJ125 or Conti-
Siemens ATIC42 ASIC): 

DTCs P2243 – O2 Sensor Reference Voltage Circuit/Open (Bank 1, Sensor 1). 
(replaces P0130) 

P2247 – O2 Sensor Reference Voltage Circuit/Open (Bank 2, Sensor 1). 
(replaces P0150) 

P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0130)  

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0150) 

Monitor execution continuous 

Monitor Sequence Intrusive Stream 1 UEGO heater current monitor completed 

Sensors OK UEGO heaters OK, no UEGO circuit malfunction 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical UEGO “Open Circuit Diagnostic – RE, VM " entry conditions (Bosch UEGO only using Bosch 
CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

UEGO ASIC not in recalibration mode   

All injectors on (no Decel Fuel Shut Off)   

Short term fuel trim  33% 

Time heater control voltage at maximum limit during open 
loop heater control 

 9 seconds (Bosch UEGO) 

20 seconds (NTK UEGO) 

Time heater control voltage at maximum or minimum limit 
during closed loop heater control 

 7 seconds (Bosch UEGO) 

1 second (NTK UEGO) 

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Open Circuit Diagnostic – RE, VM” malfunction thresholds (Bosch UEGO only using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Open RE circuit: UEGO voltage: > 4.7 V or < 0.2 V for 10 seconds to set a DTC. 

Open VM circuit: 1.45 V < UEGO voltage < 1.55 V for 10 seconds to set a DTC (Bosch CJ125). 

                             1.95 V < UEGO voltage < 2.05 V for 10 seconds to set a DTC (Conti-Siemens ATIC42). 
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UEGO “Lack of Movement – Open Pump Current Circuit” Operation (Bosch UEGO only using Bosch 
CJ125 or Conti-Siemens ATIC42 ASIC): 

DTCs P2237 – O2 Sensor Positive Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0134) 

P2240 – O2 Sensor Positive Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0154) 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor  fault 

Monitor Sequence None 

Sensors OK ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, UEGO 
heaters OK, no "lack of switching" malfunction, no "lack of movement- open 
reference ground circuit" malfunction, no UEGO circuit malfunction 

Monitoring Duration 10 - 20 seconds to register a malfunction 

 
 

Typical UEGO “Lack of Movement – Open Pump Current Circuit " entry conditions  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO sensor  fault   

Constant lambda near stoich (~1) 0.99 1.01 

Time since no lambda activity seen since start up  30 sec  

Time since no lambda activity during intrusive Stream 1 response monitor 3 sec  

Inferred Ambient Temperature - 40 oF  

Injector fuel pulsewidth 650 usec  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Lack of Movement – Open Pump Current Circuit” malfunction thresholds  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Stage 1: > 20 seconds in test conditions without lambda movement during fuel control and reference current 
"defib" while in closed loop fuel and < = 0.05 change in lambda movement. 

Stage 2: < 0.2 seconds without lambda movement since startup for > 30 seconds in test conditions during 
reference current "defib" while open loop fuel is requested due to UEGO sensor fault and < = 0.05 change in 
lambda movement.  
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UEGO “Lack of Movement – Open Reference Ground Circuit ” Operation (Bosch UEGO only using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

DTCs P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0130) 

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0150) 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor  fault 

Monitor Sequence None 

Sensors OK ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, UEGO 
heaters OK, no "lack of switching" malfunction, no "lack of movement- open 
pump current circuit" malfunction, no UEGO circuit malfunction 

Monitoring Duration 10 - 20 seconds to register a malfunction 

 
Typical UEGO “Lack of Movement – Open Reference Ground Circuit " entry conditions  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO sensor  fault   

Constant lambda near stoich (~1) 0.99 1.01 

Time since no lambda activity seen since start up  30 sec  

Time since no lambda activity during intrusive Stream 1 response monitor 3 sec  

Injector fuel pulsewidth 650 usec  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Lack of Movement – Open Reference Ground Circuit” malfunction thresholds  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Stage 1: > 20 seconds in test conditions without lambda movement during fuel control and reference current 
"defib" while in closed loop fuel and > 0.05 change in lambda movement. 

Stage 2: > 20 seconds in test conditions without lambda movement during reference current "defib" while 
open loop fuel is requested due to UEGO sensor fault and > 0.05 change in lambda movement.  

 
 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 104 of 449 

UEGO equipped vehicles monitor the circuitry between the PCM and the UEGO sensor via the wire diagnostics 
capability included on the UEGO ASIC chip. The wire diagnostics will detect wires (IP, IA, VM/COM, RE/VS) 
shorted to battery, or ground, and in most cases will detect open circuits (IP, VM/COM, RE/VS). In particular, the 
NTK TIF0003 and Conti ATIC142 ASIC chips can do open circuit diagnostics. Beginning 2015 MY, applications 
using Conti ATIC142 ASIC can also detect open IA fault via the wire diagnostics capability included on the ASIC. 

The diagnostic bits are transmitted to the PCM via SPI (serial peripheral interface). The SPI communication is 
validated continuously, and if a SPI communication failure is detected, fault code(s) P064D and/or P064E will be 
set. The ASIC is also capable of detecting internal circuitry failure; in which case, an ASIC failure DTC (P1646, 
P1647) along with the SPI communication failure DTC (P064D, P064E) will be set. 

o Beginning 2011 MY, the general UEGO circuit diagnostic DTCs P0130/P0150, are now replaced by more 
specific DTCs.  

o A shorted to ground circuit (Bosch UEGO – IP, IA, RE, VM; NTK UEGO – IP, VS, COM) will set 
P0131/P0151 DTCs.  

o A shorted to battery circuit (Bosch UEGO – IP, IA, RE, VM; NTK UEGO – IP, VS, COM) will set 
P0132/P0152 DTCs.  

o An open Pump Current circuit (IP) will set P2237/P2240 DTCs.  

o An open Reference Ground circuit (VM/COM) will set P2251/P2254 DTCs.  

o An open Reference Voltage circuit (RE/VS) will set P2243/P2247 DTCs.  

o Beginning 2020MY, the Bosch UEGO low level driver has modified the CJ135 open IP and open IA circuit 
diagnostic. For UEGO sensors with trim resistor (e.g. Bosch LSU4.9, Bosch LSU5.2), both the open IP 
circuit DTC (P2237/P2240) and open IA circuit DTC (P2626/P2629) would set if an open IP or IA circuit fault 
is present anywhere from the processor to the connector. On the other hand, only an open IP circuit DTC 
(P2237/P2240) would set for an open IP circuit on the sensor/harness side (e.g. sensor pigtail). 

 
UEGO "Wire Diagnostic via ASIC" Operation: 

DTCs P0131 – O2 Sensor Circuit Low Voltage (Bank 1, Sensor 1). Note: Sets for short to 
ground on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0130 in Bosch UEGO applications.) 

P0151 – O2 Sensor Circuit Low Voltage (Bank 2, Sensor 1). Note: Sets for short to 
ground on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0150 in Bosch UEGO applications.) 

P0132 – O2 Sensor Circuit High Voltage (Bank 1, Sensor 1). Note: Sets for short to 
battery on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0130 in Bosch UEGO applications.) 

P0152 – O2 Sensor Circuit High Voltage (Bank 2, Sensor 1). Note: Sets for short to 
battery on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0150 in Bosch UEGO applications.) 

P2237 – O2 Sensor Positive Current Control Circuit/Open (Bank 1, Sensor 1). Note: 
This DTC sets for open IP. (replaces P0130 in NTK UEGO applications.) 

P2240 – O2 Sensor Positive Current Control Circuit/Open (Bank 2, Sensor 1). Note: 
Sets for open IP. (replaces P0150 in NTK UEGO applications.) 

P2243 – O2 Sensor Reference Voltage Circuit/Open (Bank 1, Sensor 1). Note: Sets 
for open VS. (replaces P0130 in NTK UEGO applications.) 
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P2247 – O2 Sensor Reference Voltage Circuit/Open (Bank 2, Sensor 1). Note: Sets 
for open VS. (replaces P0150 in NTK UEGO applications.) 

P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1). Note: 
Sets for open COM. (replaces P0130 in NTK UEGO applications.) 

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1). Note: 
Sets for open COM. (replaces P0150 in NTK UEGO applications.) 

P164A – O2 Sensor Positive Current Trim Circuit Performance (Bank 1, Sensor 1). 
Note: Sets for an erratic RL in NTK UEGO applications only. 

P164B – O2 Sensor Positive Current Trim Circuit Performance (Bank 2, Sensor 1). 
Note: Sets for an erratic RL in NTK UEGO applications only. 

P2626 - O2 Sensor Positive Current Trim Circuit Open (Bank 1, Sensor 1) 

P2629 - O2 Sensor Positive Current Trim Circuit Open (Bank 2, Sensor 1) 

P2627 – O2 Sensor Positive Current Trim circuit Low (Bank 1, Sensor 1). Note: Sets 
for open or short to ground RL in NTK UEGO applications only. 

P2630 – O2 Sensor Positive Current Trim Circuit Low (Bank 2, Sensor 1). Note: Sets 
for open or short to ground RL in NTK UEGO applications only. 

P2628 – O2 Sensor Positive Current Trim Circuit High (Bank 1, Sensor 1). Note: Sets 
for short to battery RL in NTK UEGO applications only. 

P2631 – O2 Sensor Positive Current Trim Circuit High (Bank 2, Sensor 1). Note: Sets 
for short to battery RL in NTK UEGO applications only. 

P1646 – Linear O2 Sensor Control Chip, Bank 1. 

P1647 – Linear O2 Sensor Control Chip, Bank 2. 

P064D – Internal Control Module O2 Sensor Processor Performance (Bank 1). 

P064E – Internal Control Module O2 Sensor Processor Performance (Bank 2). 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK UEGO heaters OK 

Monitoring Duration 10 seconds to register a malfunction 

 
 

Typical UEGO "Wire Diagnostics via ASIC" entry conditions: 

Entry condition Minimum Maximum 

Fault reported by UEGO ASIC   

Battery Voltage  11.0 Volts 18.0 Volts 

 

Typical UEGO "Wire Diagnostics via ASIC " malfunction thresholds: 

UEGO ASIC indicated malfunction, DTC sets after 10 seconds when circuit failure is present.  
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For "Non-Stoichiometric Closed Loop (NSCL)" air/fuel control applications, a continuous open IA diagnostic is 
required since the lambda error is more significant in this mode. For UEGO ASICs that do not have capability to 
detect open IA, a separate continuous open IA diagnostic (Air Rationality Test) is created to monitor the open IA 
circuit fault. This diagnostic will always monitor the UEGO sensor voltage or pumping current reading during Decel 
Fuel Shut Off (DFSO) event. The monitor compares the UEGO sensor voltage or pumping current reading in air 
against the expected value for pure air. If the UEGO sensor voltage or pumping current during DFSO exceeds the 
maximum UEGO voltage/pumping current in air threshold, then the fault timer increments. If the fault timer exceeds 
the fault time threshold, then open IA DTC P2626 and/or P2629 will set. Since transient sources of fuel in the 
exhaust after injector cut can contribute to the UEGO sensor voltage/pumping current to read lower (rich), the air 
rationality monitor will not call a pass until the transient sources of fuel have been exhausted and pure air entry 
conditions during DFSO are met (i.e. all injectors must be off, purge must be off, no fuel must be leaking around 
the PCV valve, and a few transport delays must have passed to allow the last fuel transients to be exhausted 
leaving nothing for the sensor to see, but air). Note: Beginning 2011 MY and beyond, this diagnostic will monitor 
the UEGO pumping current against the expected value for pure air instead of the UEGO voltage so the monitor 
can be ASIC chip independent.  
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UEGO “Air Rationality Test” Operation (Bosch UEGO only using Bosch CJ125 or Conti-Siemens 
ATIC42 ASIC): 

DTCs P2626 – O2 Sensor Positive Current Trim Circuit Open (Bank 1, Sensor 1) 

P2629 – O2 Sensor Positive Current Trim Circuit Open (Bank 2, Sensor 1) 

Monitor execution continuous, every DFSO event 

Monitor Sequence Stream 1 UEGO heater voltage check completed, > 30 seconds time in lack of 
movement test, > 30 seconds time in lack of switch test 

Sensors OK FTP, injectors, UEGO heaters OK, no "lack of switching" malfunction, no "lack 
of movement" malfunction, no purge system failure, no UEGO circuit 
malfunction, no UEGO FAOS monitor malfunction, no front UEGO response rate 
malfunction 

Monitoring Duration 2 seconds to register a malfunction 
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Typical UEGO “Air Rationality Test" entry conditions (Bosch UEGO only using Bosch CJ125 or Conti-
Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

No injectors stuck open   

No purge system failure   

Fuel Tank Pressure  10 in H2O 

Closed pedal   

DFSO entry conditions met   

DFSO requested   

DFSO injectors cut    

No purge flow being requested (pass criteria only)   

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (pass criteria only) 

  

Transport delay (pass criteria only) 2 sec  

UEGO ASIC not in recalibration mode   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical UEGO “Air Rationality Test” malfunction thresholds (Bosch UEGO only using Bosch CJ125 or 
Conti-Siemens ATIC42 ASIC): 

UEGO voltage: > 4.55 V (max UEGO sensor voltage in air, normal range) or  

> 3.0 V (max UEGO sensor voltage in air, wide range) for >= 2 seconds in test conditions. 

UEGO pumping current: > 0.00309 Amps for >= 2 seconds in test conditions. 
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Front UEGO Slow/Delayed Response Monitor (2010 MY+)  

The front UEGO monitor also detects malfunctions on the UEGO sensor such as reduced response or delayed 
response that would cause vehicle emissions to exceed 1.5x the standard (2.5x the standard for PZEV). The 
response rate is evaluated by entering a special 0.5 Hz square wave, fuel control routine. This routine drives the 
air/fuel ratio around stoichiometry at a calibratable frequency and magnitude, producing predictable oxygen sensor 
signal amplitude.  
 
A UEGO slow or delayed sensor will show an increased response time which is compared to a no-fault polygon. 
Combinations of the rich to lean and lean to rich response times that fall outside the polygon indicate a sensor 
malfunction (P0133 Bank 1, P0153 Bank 2).  

 
UEGO "Response Rate" Operation: 

DTCs P0133 - O2 Sensor Circuit Slow/Delayed Response Bank 1 

P0153 - O2 Sensor Circuit Slow/Delayed Response Bank 2 

Monitor execution once per driving cycle 

Monitor Sequence > 30 seconds time in lack of movement test, > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, VMV/EVMV, 
CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel, no EVAP gross leak failure, UEGO heaters OK, no "lack 
of switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no UEGO FAOS monitor malfunction 

Monitoring Duration 12 seconds 
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Typical UEGO "Response Rate" entry conditions:   

Entry condition Minimum Maximum 

Flex Fuel Composition not changing   

Not in Phase 0 of Evap Monitor, Purge intrusive test not running   

No Purge System reset   

Not performing CSER spark retard   

Not performing intrusive UEGO Lack of Movement "defib"   

No IMRC transition in progress before entering the monitor and while 
in monitor 

  

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Fuel Level 15%  

Short Term Fuel Trim Range -5% 5% 

Short Term Fuel Trim Absolute Change while in monitor  15% 

Air Mass 1.2 lbs/min  

Engine Load 20% 70% 

Maximum change in engine load while in monitor  0.25 

Vehicle Speed 35 mph 80 mph 

Maximum change in vehicle speed while in monitor  9 mph 

Engine RPM 1000 rpm 3000 rpm 

Maximum change in engine rpm while in monitor  150 rpm 

Commanded versus actual lambda range while in monitor 0.85 1.15 

No excessive cam angle movement over a half cycle A/F modulation 
when exhaust cam position is >= 40 degree or intake cam position >= 
-10 degree to indicate an acceptable A/F disturbance due to cam 
angle movement.  

 3 degree 

No excessive movement between currently utilized long term fuel 
trim cells (1 = complete change from one cell to adjacent cell) 

 0.5 

No excessive change in fuel injection ratio  50% 

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical UEGO "Response Rate" malfunction thresholds: 

Threshold depends on failure type (symmetric slow/delay vs. Asymmetric slow/delay) 

   

 
 

J1979 Front UEGO Mode $06 Data 

Monitor ID Test ID Description  

$01 $87 UEGO11 Rich to Lean Response Time (P0133) seconds 

$01 $88 UEGO11 Lean to Rich Response Time (P0133) seconds 

$05 $87 UEGO21 Rich to Lean Response Time (P0153) seconds 

$05 $88 UEGO21 Lean to Rich Response Time (P0153) seconds 
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Example shown with lean-to-rich (0.2 sec), 
rich-to-lean (0.2 sec), and symmetric (0.6 
sec) thresholds creating the yellow no-fault 
zone.  The completeted monitor results in 
two measurements, a lean-to-rich 
response time and a rich-to-lean response 
time. These response time values are 
used as x-y pairs  to make a single point 
and then compared to the no-fault zone.  
Anywhere in the yellow is a pass and 
outside the yellow is a failure. 
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UEGO Heaters  

The UEGO heater is controlled as a function of the measured impedance to keep the sensor at a near constant 
temperature (Bosch: 780 deg C, NTK: 830 deg C). The impedance of the Nernst cell decreases as the sensor 
temperature increases. This impedance is measured by periodically applying a small current across the Nernst cell 
and measuring the change in the voltage. The output voltage is then sent to an A/D input on the PCM. After a cold 
start, the UEGO heater ramps up to the maximum duty cycle to heat the sensor. After a few seconds, the 
measured impedance will start to decrease and when the target value is crossed, the heater goes into closed loop 
heater control to maintain the sensor at a near constant temperature.  
 
The "UEGO Heater Temperature Control Monitor" tracks the time at the maximum duty cycle during the open loop 
sensor warm up phase. If the measured impedance does not come down to the target value to allow the system to 
transition from open loop heater control to closed loop heater control within a specified time, then a P0030/P0050 
fault code is set. This monitor also sets a malfunction when the closed loop heater controller reaches a maximum 
or minimum duty cycle for a period of time indicating that the controller is no longer able to maintain the target 
temperature. However, if the exhaust temperature is high enough that the sensor will be above the target 
temperature even with no heat, then this monitor is disabled. 
 
The UEGO heaters are also monitored for proper voltage and current. A UEGO heater voltage fault (open, shorted 
to ground, or shorted to battery) is determined by turning the heater on and off and looking for corresponding 
voltage change in the heater output driver circuit in the PCM. 

A separate current-monitoring circuit monitors heater current once per driving cycle. This monitor normally runs in 
closed loop heater control after all the exhaust gas sensor functional tests are completed (2010 MY and earlier), 
however, it can also run intrusively. When the UEGO sensor indicates cold, but the heater is inferred to have been 
adequately warm, the current monitor is forced to run intrusively prior to the completion of the heater temperature 
control monitor. If the heater measured current falls below or above a calibratable threshold, the heater is assumed 
to be degraded or malfunctioning.  

Beginning 2012MY, some PCMs do not have a separate current-monitoring circuit. For PCMs that do not have the 
current-monitoring circuit, a degraded or malfunctioning UEGO heater is detected by the "UEGO Heater 
Temperature Control Monitor". 
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UEGO Heater Monitor Operation: 

DTCs  P0030 – HO2S Heater Control Circuit, Bank 1 

P0050 – HO2S Heater Control Circuit, Bank 2 

P0135 - HO2S Heater Circuit, Bank 1 

P0155 - HO2S Heater Circuit, Bank 2 

P0053 - HO2S Heater Resistance, Bank 1 

P0059 - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current monitor, continuous for voltage monitoring 
and UEGO heater temperature control monitoring 

Monitor Sequence Heater current monitor: Stream 1 UEGO response test completed (2010 MY and 
earlier), Stream 2 and 3 HO2S functional tests completed (2010 MY and earlier), 
Stream 1 UEGO heater voltage check completed. 

UEGO heater temperature control monitor: Stream 1 UEGO heater voltage check 
completed, Stream 1 UEGO circuit check completed, intrusive heater current monitor 
completed (if applicable). 

Sensors OK Heater current monitor: no HO2S/UEGO heater circuit malfunction, no UEGO 
heater temperature control malfunction, no UEGO circuit malfunction 

UEGO heater temperature control monitor: no UEGO circuit malfunction, no UEGO 
heater circuit malfunction, no UEGO heater current monitor DTCs.  

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check, >= 30 
seconds for the UEGO heater temperature control monitor to register a malfunction 

 
Typical UEGO heater monitor entry conditions:   

Entry condition Minimum Maximum 

Inferred UEGO unheated tip temperature (heater voltage check 
only) 

75 oF 1706 oF 

Inferred UEGO heated tip temperature (heater current check 
only) 

1346 oF 1616 oF 

UEGO heater-on time (heater current check only) 30 seconds  

Engine RPM (heater current check only)  5000 rpm 

Time heater control voltage at maximum limit during open loop 
heater control (intrusive heater current check only 

 9 seconds (Bosch UEGO) 

20 seconds (NTK UEGO) 

Time heater control voltage at maximum or minimum limit 
during closed loop heater control (intrusive heater current check 
only) 

 7 seconds (Bosch UEGO) 

1 second (NTK UEGO) 

Inferred UEGO unheated tip temperature (heater control 
monitor only) 

75 oF 1000 oF 

UEGO ASIC not in recalibration mode   

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical UEGO heater check malfunction thresholds: 

Smart driver status indicated malfunction (heater voltage check) 

Number monitor retries allowed for malfunction > = 30 (heater voltage check) 

Heater current outside limits: 

    < 1.0 Amps  or > 3 Amps (intrusive test) or  < 0.55 Amps or  > 3 Amps (Bosch UEGO) 

    < 1.45 Amps  or > 3 Amps (intrusive test) or  < 1.05 Amps or  > 3 Amps (NTK UEGO) 

    < 1.62 Amps  or > 3.80 Amps (intrusive test) or  < 1.12 Amps or  > 3.80 Amps (Conti-Moto CBP-A2 PCM 
with NTK UEGO) 

UEGO heater temperature control monitor: > = 30 seconds to register a malfunction while the heater control 
integrator is at its maximum or minimum limit 

 
J1979 UEGO Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$41 $81 HO2S11 Heater Current (P0053) Amps 

$45 $81 HO2S21 Heater Current (P0059) Amps 
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Rear HO2S Monitor 

Rear HO2S Signal  

A functional test of the rear HO2S sensors is done during normal vehicle operation. The peak rich and lean voltages 
are continuously monitored. Voltages that exceed the calibratable rich and lean thresholds indicate a functional 
sensor. If the voltages have not exceeded the thresholds after a long period of vehicle operation, the air/fuel ratio 
may be forced rich or lean in an attempt to get the rear sensor to switch. This situation normally occurs only with a 
green catalyst (< 500 miles). If the sensor does not exceed the rich and lean peak thresholds, a malfunction is 
indicated. Beginning 2019MY, this test is turned off if the DCMS stuck test is enabled. 

2005 MY and beyond vehicles will continuously monitor the rear HO2S signal for high voltage, in excess of 1.1 volts 
or 1.9 volts (pending on feedback circuit) and store a unique DTC (P0138, P0158). An over voltage condition is 
caused by a HO2S heater or battery power short to the HO2S signal line. 

2011 MY and beyond vehicles with Conti-Moto CBP-A2 PCM will also continuously monitor the rear HO2S signal 
for out of range low voltage, below -0.2 volts and store DTC P2A01, P2A04. An out of range low voltage condition is 
caused by swapped sensor wires (sensor signal and signal return) and sensor degradation.  

Furthermore, the rear HO2S signal will also be monitored continuously for circuit open or shorted to ground beginning 
2011 MY as the PCM hardware becomes capable of measuring HO2S impedance. An intrusive circuit test is invoked 
whenever the HO2S voltage falls into a voltage fault band. A pull-up resistor is enabled to alter the HO2S circuit 
characteristics. A very high HO2S internal resistance will indicate an open HO2S circuit while a low HO2S internal 
resistance, < 10 ohms, will indicate a HO2S circuit shorted to ground. Both HO2S circuit open and shorted to ground 
malfunction will set DTC P0137, P0157 if the fault counter exceeds the threshold. 

Beginning 2015MY, Conti ATIC142 UEGO ASIC has both UEGO and rear HO2S wire diagnostics capability 
included on the chip. The wire diagnostics will continuously detect sensor wires open, shorted to battery, or ground. 

Rear HO2S Functional Check Operation: 

DTCs Sensor 2 

 

 

 

 

 

P0136 - HO2S12 No activity or 

     P2270 - HO2S12 Signal Stuck Lean 

     P2271 - HO2S12 Signal Stuck Rich 

P0156 - HO2S22 No activity or 

     P2272 - HO2S22 Signal Stuck Lean 

     P2273 - HO2S22 Signal Stuck Rich 

Monitor execution once per driving cycle for activity test 

Monitor Sequence > 30 seconds time in lack of movement test (UEGO only), > 30 seconds time 
in lack of switch test, front HO2S/UEGO response test completed, Stream 2 
HO2S circuit open/short to ground test time slice completed.  

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, 
VMV/EVMV, CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, 
no misfire DTCs, no system failures affecting fuel, no EVAP gross leak 
failure, UEGO/HO2S (front and rear) heaters OK, no "lack of switching" 
malfunction, no "lack of movement" malfunction (UEGO only), no 
UEGO/HO2S (front and rear) circuit malfunction, no rear HO2S out of range 
low malfunction, no UEGO FAOS monitor malfunction, no front 
HO2S/UEGO response rate malfunction 

Monitoring Duration continuous until monitor completed 
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Typical Rear HO2S functional check entry conditions: 

Entry condition Minimum Maximum 

Stream 1 HO2S not in CSD recovery mode   

Flex Fuel Composition not changing   

Not in Phase 0 of Evaporative System Monitor   

No Purge System reset   

Purge intrusive test not running   

Not performing CSER spark retard   

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Heater-on Inferred Sensor(s) 2/3 HO2S Temperature Range 400 oF 1400 oF 

Sensor(s) 2/3 HO2S heater-on time 90 seconds  

Short Term Fuel Trim Range -9% 11% 

Fuel Level (forced excursion only) 15%  

Throttle position Part throttle  

Engine RPM (forced excursion only) 1000 rpm 2000 rpm 

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical Rear HO2S functional check malfunction thresholds: 

Does not exceed rich and lean HO2S voltage threshold envelope: 

Rich < 0.42 volts 

Lean > 0.48 volts 
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J1979 Rear HO2S Functional Check Mode $06 Data 

Monitor ID Test ID Description  

$02 $01 HO2S12 sensor switch-point voltage volts 

$06 $01 HO2S22 sensor switch-point voltage volts 

 
 

Rear HO2S “Over  Voltage Test” Operation: 

DTCs P0138 - HO2S12 Circuit High Voltage 

P0158 - HO2S22 Circuit High Voltage 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK  

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S “Over Voltage Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 2/3 HO2S Temperature  400 oF  

Sensor(s) 2/3 HO2S heater-on time 90 seconds  

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Over  Voltage Test” malfunction thresholds: 

HO2S Voltage > 1.1 volts or 1.9 volts (pending on feedback circuit) for 10 seconds for over voltage test 
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Rear HO2S “Out of Range Low Test” Operation: 

DTCs P2A01 HO2S12 Circuit Range/Performance (Bank 1 Sensor 2) 

P2A04 HO2S22 Circuit Range/Performance (Bank 2 Sensor 2) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK, no rear HO2S shorted to ground malfunction  

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S “Out of Range Low Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 2 HO2S Temperature  400 oF  

Sensor 2 HO2S heater-on time 90 seconds  

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Out of Range Low Test” malfunction thresholds: 

HO2S Voltage < -0.2 volts for 10 seconds for out of range low test 

 
 

Rear HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” Operation: 

DTCs P0137 HO2S12 Circuit Low Voltage (Bank 1 Sensor 2) 

P0157 HO2S22 Circuit Low Voltage (Bank 2 Sensor 2) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK, no rear HO2S out of range low malfunction, no rear HO2S 
functional DTCs  

Monitoring Duration 10 seconds to register a malfunction 
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Typical HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” entry 
conditions: 

Entry condition Minimum Maximum 

Closed Loop   

Inferred Stream 2 HO2S Temperature  680 oF 1526 oF (short to ground) 

Inferred Stream 2 HO2S Element Temperature (applicable 
only if Stream 2 HO2S Impedance Monitor is enabled) 

480 oF  

Time Stream 2 HO2S inferred element temperature within 
10% of the predicted steady state temperature (applicable 
only if Stream 2 HO2S Impedance Monitor is enabled) 

1 second  

Sensor 2 HO2S heater-on time 60 seconds  

All injectors on (no Decel Fuel Shut Off)   

Not commanding lean lambda due to torque reduction   

Not requesting enrichment due to catalyst reactivation 
following decel fuel shut off 

  

Sensor 2 HO2S voltage (open circuit voltage fault band):  

Conti-Moto CBP-A2 PCM 

 

    Other PCMs 

    or depending on feedback circuit 

 

-0.05 Volts 

 

0.27 Volts 

1.30 Volts 

 

0.05 Volts 

 

0.50 Volts 

1.90 Volts 

Sensor 2 HO2S voltage (circuit shorted to ground voltage 
fault band):  

-3.00 Volts 0.06 Volts 

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Circuit Open/Shorted to Ground Test” malfunction thresholds: 

HO2S Circuit Open: 

HO2S Impedance  > 500k ohms (Conti-Moto CBP-A2, Conti-Siemens CBP-C2, Bosch Green Oak, Bosch 
MED ECM, Conti EMS22xx processors) 

> 250k ohms (Conti EMS22xx, Conti EMS23xx, Conti EMS24xx without feedback circuit 
processors) 

> 150k ohms (Bosch MEDG, Bosch MED ECM with feedback circuit, Bosch MG1 
multicore, Bosch ME processors) 

>  20k ohms (Conti EMS24xx with feedback circuit, Conti EMX25xx, Conti EMS27xx, 
Conti EMS28xx, Conti EMS290x, Conti EMS295x processors) 

Fault counter > 14 (200 msec test every 500 msec check) 

 

HO2S Circuit Shorted to ground: 

HO2S Impedance < 10 ohms 

Fault counter > 17 (100 msec test every 500 msec check) 
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HO2S "Wire Diagnostics via ASIC" Operation: 

DTCs P0137 - HO2S12 Circuit Low Voltage (Bank 1 Sensor 2) 

P0157 - HO2S22 Circuit Low Voltage (Bank 2 Sensor 2) 

P0138 - HO2S12 Circuit High Voltage 

P0158 - HO2S22 Circuit High Voltage 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK HO2S heaters OK 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S "Wire Diagnostics via ASIC" entry conditions: 

Entry condition Minimum Maximum 

Fault reported by UEGO ASIC   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S "Wire Diagnostics via ASIC " malfunction thresholds: 

UEGO ASIC indicated malfunction, DTC sets after 10 seconds when circuit failure is present.  
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 Rear HO2S Decel Fuel Shut Off Response Test (2009 MY+) 

The catalyst monitor uses the rear HO2S signal. The rear HO2S is also known as the Catalyst Monitor Sensor 
(CMS). There are two catalyst monitor methods in use on Ford vehicles.  One method is IAF “Integrated Air Fuel 
Ratio”.  The other method is IR “Index Ratio”.   Both methods are susceptible to false pass of a bad catalyst if the 
rear HO2S becomes too slow.  

The purpose of the Rear DFSO Response diagnostic is to ensure the HO2S sensor response time is sufficient for 
the monitors and control algorithms that use it.  This includes the catalyst monitor and the FAOS (Fore Aft Oxygen 
Sensor) emission control system. The monitor is typically set to trigger at the level of degradation that will cause 
the catalyst monitor to falsely pass a malfunction threshold catalyst.  

The OBD-II regulations require this monitor to utilize Decel Fuel Shut Off (DFSO). Ford plans to aggressively use 
DFSO starting in the 2009 MY on many applications to improve fuel economy. The DFSO rear O2 response test 
will be phased in coincident with this feature. 

The main part of the test is the measured rich to lean response rate. It is determined by a "slew" rate calculation 
which determines the rich to lean slope of the sensor during a Decel Fuel Shut Off (DFSO) event which occurs 
during closed pedal at vehicle speeds higher than 28 mph. The calculation for the slew rate (mV/sec) is illustrated 
below.  

 

Linear interpolation is performed to calculate the Slew Rate. 

1. For model years 2011-2015: capture the time at T3 at which the rich limit threshold of 0.6 volts was crossed.  All 
other model years: interpolate between points P1 and P2 to determine the time at which the rich limit threshold of 
0.6 volts was crossed.  

2. For model years 2011-2015: capture the time at T4 at which the lean limit threshold of 0.2 volts was crossed.  All 
other model years:  interpolate between points P3 and P4 to determine the time at which the lean limit threshold of 
0.2 volts was crossed.  

3. Use the times and the thresholds to calculate the slope or "slew rate" of the CMS sensor from 0.6 to 0.2 volts. 

 CMS DFSO Slew Rate Calculation
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Diagnostic Data Acquisition Event Plot is a schematic of what happens when the pedal is closed and the engine 
enters DFSO. 

 

The top half of the graph shows the following signals: 

Closed pedal timer (ego_dcms_cptmr).   

PPS (Pedal Position Sensor) 

INJON (# of fuel injectors turned on) 

The bottom half of the graph shows a CMS signal with black lines and a "Tx" number representing all of the points 
of interest where the monitor captures data.  

CMS DFSO Diagnostic Event Plot
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The monitor measures the CMS Rich to Lean slew rate during a DFSO event. The CMS voltage must be rich prior 
to the injector cut for a valid measurement event. Each fuel cut can only yield 1 valid event. The monitor will 
complete after 3 valid events. Additional valid event results will be stored and applied over the next drive cycle if 
necessary for monitor completion. 

The slope or slew rate of the CMS sensor going from rich to lean is a negative number with the units of mVolts/sec. 
The measured slew rate changes as an O2 sensor degrades, but it will also change as a function of catalyst oxygen 
storage/age; therefore, the slew rate is normalized using an offset based on catalyst oxygen storage/age. The 
catalyst oxygen storage/age is calculated by integrating the level of oxygen mass in the exhaust stream from the 
time the injectors turn off to the time where the slew rate calculation begins. The fault line (red line in the chart 
below) is calibrated to 80% of the fault distribution for various levels of oxygen storage/catalyst age. As shown 
below, the integrated oxygen mass becomes smaller with catalyst age.  

The final output of the monitor = the measured slew rate – normalized fault line, therefore, any positive number will 
represent a fault. For the step change logic the fault threshold will represent 50% of the failed distribution (~ 0.3).  

 

 

The following description applies for the response monitor (P013A / P013C), all model years, when the monitor is 
initiated with the CMS voltage less than the rich threshold (e.g. 0.7 V).  A portion of this description also describes 
the MY2018 and previous sensor stuck in range monitor (P013E / P014A).

DFSO CMS Monitor O2 Mass Normalization

0

0.5

1

1.5

2

2.5

3

3.5

4

-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
Slew Rate

O
2 

M
as

s 
@

 T
3 

 .

Fault Detection O2 Mass Example Points

Calibrate a function 
to represent the 
80% fault line.  

80% of the fault 
data would lie to 
the right of this 
function of O2 
mass @ T3.

All Slew Rate results are Normalized to O2 mass
by taking the difference between the measured
slew rate and the calibrated fault slew rate
function.

Offset = -8.4

Offset = -4.4

Offset = -2.9

Offset = 1.49



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 125 of 449 

The delayed response part of the test (also known as the stuck test) indicates that the sensor is stuck in range. 
The code sets if the response monitor fails to achieve the rich or lean voltage prior to a calibrated time out period. 
This time out must happen three times in a row to set the fault. If it happens once or twice and then the response 
monitor completes, the counter will be reset and the sensor will have to fail 3 times in a row to again set the DTC. 

Due to the fact that intrusively driving the CMS sensor rich will cause drivability and emission concerns, there are 
other several condition counters that have to fail prior to intrusively forcing the sensor to go rich. The sequence of 
events to get to the rich failure is shown below:  

 Initially, in order to avoid excess emissions, the monitor will only run if the CMS voltage is rich (> 0.6 
volts) or CMS sensor is transitioning from lean to rich (large positive slope . 0.2).   

o  Successive failures are counted up; when the count exceeds 5 to 10 failures the monitor will 
now intrusively force rich fuel to run the test. 

 In order to avoid a drivability issues as a result of a lean shifted bank, the first phase of intrusive control 
has a short time out (1 to 2 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now 
intrusively force rich fuel to failure or a rich sensor. 

 All controllable measures have failed to force the sensor to switch, so the strategy will drive rich until 
the sensor switches or the failure time out is exceeded (5 to 10 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now set 
a fault (P013E for bank 1 or P014A for bank 2). 

If the sensor is stuck rich (can't get lean) the fault procedure is: 

 While the injectors remain off, the sensor must get lean (<0.1 volts) prior to the failure time which must 
be set to account for a green catalyst (5 to 10 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now set 
a fault (P013E for bank 1 or P014A for bank 2). 

 
Model year 2019 and later: 
 

The stuck in range test was modified for model year 2019 and later.  Previous model years used DTCs P013E 
and P014A.  Model year 2019 and later uses P2270 through P2273.  The new method of determining if the CMS 
sensor is stuck in range still uses the response monitor to confirm the stuck in range fault, but it has other criteria 
that is uses as well. 
 

The sensor voltage is continuously monitored, to determine if it has exceeded rich and lean thresholds this 
trip.  The rich and lean thresholds for sensor stuck in range are as follows: 
 

Rich threshold:  the DCMS response monitor T3 threshold is used.  Typical value is 0.5 V 
Lean threshold:  the DCMS response monitor T5 threshold is used.  Typical value is 0.1 V 
 
 

If the CMS voltage has not exceeded the rich or lean threshold this trip, then the DCMS response monitor 
is used to confirm the stuck in range fault.  The reason the DCMS response monitor (P013A / P013C) is 
used is that the response monitor uses decel fuel shut off to force the sensor lean, and it uses intrusive 
fueling to force the sensor rich.  The stuck in range diagnostics confirm stuck in range as follows: 
 

Stuck in range lean: 
 
 If the CMS sensor voltage has not exceeded the rich threshold this trip, then a stuck lean 

fault (P2270 / P2272) is possible.   
 Each time the CMS response monitor executes and fails to achieve CMS > rich threshold 

(stuck rich threshold is typically 0.5 V), AND the sensor has not crossed the rich threshold 
this trip the stuck lean counter is incremented. 
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NOTE: the response monitor intrusive fueling follows the description shown above in 
MY2018 and previous.  Therefore response monitor operation (P013A / P013 C) has 
two functions for which the intrusive fueling is used, if needed: 

1. Achieve the rich voltage level required for the response monitor 
(typically 0.7 V) 

2. Achiever the rich voltage level required for the stuck in range – lean 
monitor:  typical value is 0.5 V. 

 
NOTE: if the CMS rich output is shifted down resulting in passing the CMS 
stuck in range tests, but not achieving the rich threshold needed to run the 
response monitor, then the system and cal direction are designed so that 
the FAOS monitor will set a fault. 
 

 If at any time the CMS sensor voltage exceeds the rich threshold, then the stuck lean counter 
is set to zero the next time the response monitor executes. 

 If the stuck lean counter exceeds a threshold, then the stuck in range – lean DTC is set.  The 
stuck in range  - lean DTCs are: 

 P2270 (bank 1 sensor 2 stuck lean) 
 P2272 (bank 2 sensor 2  stuck lean) 

 
Stuck in range rich: 
 
o If the CMS sensor has not been less than the lean threshold this trip, and the CMS response 

monitor executes and fails to achieve CMS <  lean threshold, then a stuck rich  counter is 
incremented. 

o If at any time the CMS sensor voltage is less than the lean threshold, then the stuck rich 
counter is set to zero. 

o If the stuck rich  counter exceeds a threshold, then the stuck in range – rich  DTC is set.  The 
stuck in range  - lean DTCs are: 

 P2271 (bank 1 sensor 2 stuck rich) 
 P2273 (bank 2 sensor 2 stuck rich) 

 
DTC updating  
 

All DCMS DTCs (P013A / P013C, P2270-P2273) are updated when the response 
monitor completes the required number of measurements (3 measurements). 

 

EWMA Fault Filtering 

The DCMS response monitor (P013A / P013C) utilizes EWMA filtering.  This is done to improve 
separation between faulted and not faulted sensors.   The EWMA logic incorporates several important 
CARB requirements. These are:  

 Fast Initial Response (FIR): The first 4 tests after a battery disconnect or code clear will process 
unfiltered data to quickly indicate a fault. The FIR will use a 2-trip MIL. This will help the service 
technician determine that a fault has been fixed. 

 Step-change Logic (SCL): The logic will detect an abrupt change from a no-fault condition to a 
fault condition. The SCL will be active after the 4th DCMS monitor cycle and will also use a 2-
trip MIL. This will illuminate the MIL when a fault is instantaneously induced. 

 Normal EWMA (NORM): This is the normal mode of operation and uses an Exponentially 
Weighted Moving Average (EWMA) to filter the DCMS test data. It is employed after the 4th 
DCMS test and will illuminate a MIL during the drive cycle where the EWMA value exceeds 
the fault threshold. (1 trip MIL). 
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Rear O2 DFSO Response Monitor Operation: 

DTCs P013A – O2 Sensor Slow Response – Rich to Lean (Bank 1 Sensor 2) 

P013C – O2 Sensor Slow Response – Rich to Lean (Bank 2 Sensor 2) 

Model year 2018 and previous: 

P013E – O2 Sensor Delayed Response – Rich to Lean (Bank 1 Sensor 2) (sensor 

stuck in range) 

P014A – O2 Sensor Delayed Response – Rich to Lean (Bank 2 Sensor 2) (sensor 

stuck in range) 

Model year 2019 and later: 

P2270 – O2 sensor stuck lean (bank 1 sensor 2) 

P2271 – O2 sensor stuck rich (bank 1 sensor 2) 

P2272 – O2 sensor stuck lean (bank 2  sensor 2) 

P2273 – O2 sensor stuck rich (bank 2 sensor 2) 

Monitor execution Once per driving cycle, after 3 DFSO events, with a “learn ahead” additional 3 DFSO 
events 

Monitor Sequence > 30 seconds time in lack of movement test (UEGO only), > 30 seconds time in lack 
of switch test, front HO2S/UEGO response test completed, HO2S 2 and 3 functional 
tests completed, HO2S/UEGO heater voltage and current checks completed, FAOS 
monitor system bias maturity met (UEGO applications only) 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, EGR, VCT, VMV/EVMV, CVS, FTP,  CKP, 
CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, no 
EVAP gross leak failure, UEGO heaters OK, rear HO2S heaters OK, no "lack of 
switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no rear stream 2 HO2S circuit malfunction, no rear stream 2 HO2S 
functional DTCs, Not performing CSER spark retard. Flex fuel composition not 
changing. No intrusive EGO monitors running. 

Monitoring Duration 3 DFSO events, 450 seconds on the FTP. 

 
Typical DFSO Response Monitor entry conditions:   

Entry condition Minimum Maximum 

Air Mass 0.5 6 

Vehicle Speed  90 

Engine Coolant Temp 155 oF 240 oF 

Catalyst Temperature (Inferred) 800 oF 1600 oF 

Rear Ego Tip Temperature (Inferred) 800 oF  

Fuel Level 15%  

Fuel In Control -3% 3% 

Adaptive Fuel Within Limits -3% 3% 
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Battery Voltage  11.0 Volts 18.0 Volts 

Rich Voltage on downstream CMS sensor(s) 0.6 Volts  

Rich Voltage on upstream HEGO / UEGO sensor(s) 0.45 Volts (HEGO) 1 (UEGO) 
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Typical DFSO response rate malfunction thresholds: 

Rich to lean slew rate thresholds:    

Normal Threshold                                    =  > 0.0 mV/sec  

Fast Initial Response Threshold             =  > 0.0 mV/sec  

Step Change Threshold                          =  > 0.3 mV/sec 

Note that the thresholds use a normalized offset and the threshold is set at "zero". 

 
Typical DFSO delayed response malfunction (P013E / P014A) thresholds (MY18 and prior): 

Successive failures are counted up (5 to 10 faults). Monitor will now intrusively force rich fuel to run the test. 

Intrusive controls will time out based on drivability (1 to 2 sec). 

Successive drivability failures are counted up (3 faults). 

Intrusive controls will now time out at a slower time (5 to 10 sec) and count a fault. After 3 faults are counted, a 
DTC is set. 

 
 

J1979 DFSO response rate Mode $06 Data (Model Year 18 and previous) 

Monitor ID Test ID Description  

$02 $85 HO2S12 Fuel Shut off Rich to Lean Response Rate (P013A) mV/sec 

$02 $86 HO2S12 Fuel Shut off Rich to Lean Response Time (P013E) msec 

$06 $85 HO2S22 Fuel Shut off Rich to Lean Response Rate (P013C) mV/sec 

$06 $86 HO2S22 Fuel Shut off Rich to Lean Response Time (P014A) msec 

 

J1979 DFSO response rate Mode $06 Data (Model Year 19 and later) 

Monitor ID Test ID Description  

$02 $85 HO2S12 Fuel Shut off Rich to Lean Response Rate (P013A) mV/sec 

$02 $87 HO2S12 stuck in range rich (P2271) Volts 

$02 $88 HO2S12 stuck in range lean (P2270) Volts 

$06 $85 HO2S22 Fuel Shut off Rich to Lean Response Rate (P013C) mV/sec 

$06 $87 HO2S22 stuck in range rich (P2273) Volts 

$06 $88 HO2S22 stuck in range lean (P2272) Volts 
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Rear HO2S Heaters 

The HO2S heaters are monitored for proper voltage and current. A HO2S heater voltage fault (open, shorted to 
ground, or shorted to battery) is determined by turning the heater on and off and looking for corresponding voltage 
change in the heater output driver circuit in the PCM. 

Beginning 2014MY, some applications have rear HO2S that uses impedance feedback heater controller to control 
impedance to a corresponding element temperature. The HO2S impedance feedback heater controller keeps the 
HO2S heater at constant impedance (Bosch LSF-X4: 330 ohms, NTK S2.01: 150 ohms), which corresponds to a 
temperature (Bosch LSF-X4: 730 deg C, NTK S2.01: 650 deg C). The impedance of the HO2S decreases as the 
sensor temperature increases. After a cold start, the HO2S heater ramps up to the maximum duty cycle to heat the 
sensor. After a few seconds, the measured impedance will start to decrease and when the target value is crossed, 
the heater goes into closed loop heater control to maintain the sensor at the target impedance.  

The "HO2S Heater Temperature Control Monitor" tracks the time at the maximum duty cycle during the open loop 
sensor warm up phase. If the measured impedance does not come down to the target value to allow the system to 
transition from open loop heater control to closed loop heater control within a specified time, then a P0036/P0056 
fault code is set. This monitor also sets a malfunction when the closed loop heater controller reaches a maximum or 
minimum duty cycle for a period of time indicating that the controller is no longer able to maintain the target 
impedance. However, if the exhaust temperature is high enough that the sensor will be below the target impedance 
even with no heat, then this monitor is disabled. 

A separate current-monitoring circuit monitors heater current once per driving cycle. This monitor normally runs after 
the HO2S heaters have been on for some time and inferred to have been adequately warm.  However, on 
applications that use HO2S impedance feedback heater controller, it can also run intrusively. When the HO2S 
impedance indicates cold, but the heater is inferred to have been adequately warm, the current monitor is forced to 
run intrusively prior to the completion of the heater temperature control monitor. If the current measurement falls 
below or above a calibratable threshold, the heater is assumed to be degraded or malfunctioning.  

Beginning 2012MY, some PCMs do not have a separate heater current-monitoring circuit (without shunt resistors 
that can directly measure the current through the HEGO heaters). For applications that do not have a heater 
current-monitoring circuit and also do not use HO2S impedance feedback heater controller, the sensor heater 
performance is monitored by the "HO2S Impedance Monitor". The HO2S impedance monitor measures the HO2S 
internal impedance, validates the measurement, and then compares the validated internal impedance to an 
internal impedance threshold. If the validated internal impedance exceeds the threshold, then the monitor fault 
counter increments once. If the fault counter exceeds the total number of valid internal impedance measurements 
required, a HO2S heater control circuit range/performance malfunction (P00D2/P00D4) will be set.  

The HO2S impedance monitor runs once per trip; however, it can also be forced to run intrusively. When the heater 
is inferred to have been adequately warm, but the HO2S sensor is suspected to be cold because the HO2S voltage 
falls inside the suspected open HO2S circuit voltage fault band or inside the suspected HO2S circuit shorted to 
ground voltage fault band, a HEGO sensor circuit or HEGO heater malfunction is suspected. To differentiate HO2S 
signal circuit failures from a degraded/malfunctioning heater or normal FAOS control, the HO2S impedance monitor 
is forced to run intrusively after the heater voltage test and the HO2S open/short to ground circuit diagnostics had 
ran and indicated no malfunction. 

Any corrosion in the harness wiring, connector, or increase in the sensor heater element resistance will result in an 
overall increase in the heater circuit resistance, causing the HO2S impedance to increase.  The impedance is 
dependent on the HO2S element temperature and the voltage at the connector. As the HO2S element temperature 
increases, the impedance decreases. Furthermore, as the voltage at the connector increases, the sensor impedance 
decreases. Hence, the impedance threshold for the HO2S heater impedance monitor is a function of the inferred 
HO2S element temperature and the voltage at the connector. 

On the other hand, applications that use HO2S impedance feedback heater controller and also do not have a 
separate heater current-monitoring circuit, a degraded or malfunctioning HO2S heater is detected by the “HO2S 
Heater Temperature Control Monitor.” This monitor would call the malfunction after the heater voltage test and HO2S 
circuit diagnostics had run first and indicated no malfunction.  
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HO2S Heater Monitor Operation: 

DTCs Sensor 2 

 

 

 

 

 

DTCs Sensor 3 

P0036 – HO2S12 Heater Control Circuit, Bank 1 

P0056 – HO2S22 Heater Control Circuit, Bank 2 

P0141 - O2 Sensor Heater Circuit, Bank 1 

P0161 - O2 Sensor Heater Circuit, Bank 2 

P0054 - HO2S Heater Resistance, Bank 1 

P0060 - HO2S Heater Resistance, Bank 2 

P00D2 - HO2S Heater Control Circuit Range/Performance (Bank 1, Sensor 2) 

P00D4 - HO2S Heater Control Circuit Range/Performance (Bank 2, Sensor 2) 

P0147 - O2 Sensor Heater Circuit, Bank 1 

P0167 - O2 Sensor Heater Circuit, Bank 2 

P0055 - HO2S Heater Resistance, Bank 1 

P0061 - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current monitor and HO2S impedance monitor, 
continuous for voltage monitoring and HO2S heater temperature control monitoring. 

Monitor Sequence Heater current monitor:  Stream 1 HO2S/UEGO response test complete (2010 MY 
and earlier), Stream 2 and 3 HO2S functional tests completed (2010 MY and earlier), 
HO2S/UEGO heater voltage check completed. 

HO2S heater temperature control monitor: Stream 2 HO2S heater voltage check 
completed, Stream 2 HO2S circuit check completed, intrusive heater current monitor 
completed (if applicable). 

HO2S impedance monitor: Stream 2 HO2S heater voltage check complete, Stream 
2 HO2S circuit check and test time slice completed. 

Sensors OK Heater current monitor:  no HO2S/UEGO heater voltage DTCs. 

HO2S heater temperature control monitor: no rear HO2S circuit malfunction, no rear 
HO2S out of range low malfunction, no rear HO2S heater circuit malfunction, no 
HO2S heater current monitor DTCs. 

HO2S impedance monitor: rear HO2S heaters OK, no rear HO2S out of range low 
malfunction, no rear HO2S functional DTCs, no rear HO2S circuit malfunction. 

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check, >= 30 
seconds for the HO2S heater temperature control monitor to register a malfunction, < 
11 seconds for HO2S impedance test. 
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Typical HO2S heater monitor entry conditions:   

Entry condition Minimum Maximum 

Heater Voltage Test:   

Inferred HO2S 2/3 Temperature  400 oF 1562 oF 

Battery Voltage 11.0 18.0 Volts 

Heater Current Test:   

Inferred HO2S 2 Temperature  250 oF 1436 oF 

Inferred HO2S 3 Temperature  250 oF 1400 oF 

HO2S 1/2/3 heater-on time  30 seconds  

Engine RPM  5000 rpm 

Battery Voltage 11.0 18.0 Volts 

HO2S Heater Temperature Control Monitor:   

Heater voltage test completed    

Stream 2 HO2S circuit check completed   

Intrusive heater current monitor completed (if applicable)   

Battery Voltage 11.0 18.0 Volts 

HO2S Impedance Monitor:   

Inferred Stream 2 HO2S Temperature  680 oF  

Inferred Stream 2 HO2S Element Temperature  480 oF 1020 oF  

Time Stream 2 HO2S inferred element temperature within 10% of the 
predicted steady state temperature  

1 second  

Sensor 2 HO2S heater-on time 60 seconds  

All injectors on (no Decel Fuel Shut Off)   

Not commanding lean lambda due to torque reduction   

Not requesting enrichment due to catalyst reactivation following decel 
fuel shut off 

  

Sensor 2 HO2S voltage (open circuit voltage fault band- intrusive test 

 only):  

Conti-Moto CBP-A2 PCM 

 

Other  PCMs 

or depending on feedback circuit 

 

 

-0.05 Volts 

 

 0.27 Volts 

1.30 Volts 

 

 

0.05 Volts 

 

0.50 Volts 

1.90 Volts 

Sensor 2 HO2S voltage (circuit shorted to ground voltage fault band- 
intrusive test only):  

-3.00 Volts 0.06 Volts 

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical HO2S heater check malfunction thresholds: 

Heater Voltage Test: 

Smart driver status indicated malfunction  

Number monitor retries allowed for malfunction > = 30 

Heater Current Test: 

Heater current outside limits:  < 0.220 Amps or > 3 Amps, (NTK Thimble) 

    < 0.400 Amps or > 3 Amps, (Bosch Thimble) 

    < 0.550 Amps or > 3 Amps, (Bosch Planar) 

    < 0.465 Amps or > 3 Amps, (NTK Fast Light Off) 

    < 0.230 Amps or > 3 Amps, (Bosch Fast Light Off) 

HO2S Heater Temperature Control Monitor:  

>= 30 seconds to register a malfunction while the heater control integrator is at its maximum or minimum limit 
and HO2S Impedance >= 1 k ohms (Bosch), 11,500 ohms (NTK) 

HO2S Impedance Test: 

HO2S internal impedance > table below (ohms), fault counter > = 10 

Voltage at HO2S (Volts)/ 
HO2S inferred element temp (oF) 11 13 14 15 18 

480 71734 26000 14583 9268 2856 
570 25864 10522 6496 3733 1644 
671 8629 4057 2905 2083 1175 
730 3253 1862 1399 1066 576 
770 2906 1614 1223 941 530 
905 838 575 470 383 273 

1020 675 473 410 359 251 
   

 
J1979 HO2S Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$42 $81 HO2S12 Heater Current (P0054) Amps 

$46 $81 HO2S22 Heater Current (P0060) Amps 

$42 $82 O2S12 Heater Impedance (P00D2) kOhm 

$46 $82 O2S22 Heater Impedance (00D4) kOhm 
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Stepper Motor EGR System Monitor  

The Electric Stepper Motor EGR System uses an electric stepper motor to directly actuate an EGR valve rather 
than using engine vacuum and a diaphragm on the EGR valve. The EGR valve is controlled by commanding from 
0 to 52 discreet increments or “steps” to get the EGR valve from a fully closed to fully open position. The position 
of the EGR valve determines the EGR flow. Control of the EGR valve is achieved by a non-feedback, open loop 
control strategy. Because there is no EGR valve position feedback, monitoring for proper EGR flow requires the 
addition of a MAP sensor.  

 

PCM
FRESH AIR INLET

Stepper Motor
EGR Valve

Intake Manifold

Stepper Motor EGR System

Exhaust
Gates

Map 
Sensor

Note: Some configurations may differ slightly 

0403
0400

PCM
FRESH AIR INLET

Stepper Motor
EGR Valve

Intake Manifold

Stepper Motor EGR System

Exhaust
Gates

Map 
Sensor

Note: Some configurations may differ slightly 

0403
0400
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The Stepper Motor EGR Monitor consists of an electrical and functional test that checks the stepper motor and the 
EGR system for proper flow. 

The stepper motor electrical test is a continuous check of the four electric stepper motor coils and circuits to the 
PCM. A malfunction is indicated if an open circuit, short to power, or short to ground has occurred in one or more 
of the stepper motor coils for a calibrated period of time. If a malfunction has been detected, the EGR system will 
be disabled, and additional monitoring will be suspended for the remainder of the driving cycle, until the next engine 
start-up. 

 
EGR Stepper Monitor Electrical Check Operation: 

DTCs P0403 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration 4 seconds to register a malfunction 

 
Stepper motor electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical EGR electrical check malfunction thresholds: 

“Smart” Coil Output Driver status indicates open or short to ground, or short to power 

 
 
 
EGR flow is monitored using an analog Manifold Absolute Pressure Sensor (MAP). If a malfunction has been 
detected in the MAP sensor, the EGR monitor will not perform the EGR flow test. 

The MAP sensor is checked for opens, shorts, or out-of-range values by monitoring the analog-to-digital (A/D) input 
voltage. 

 
MAP Sensor Check Operation 

DTCs P0107 (low voltage), P0108 (high voltage) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
MAP electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical MAP sensor check malfunction thresholds: 

Voltage < 0.024 volts or voltage > 4.96 volts 
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The MAP sensor is also checked for rational values. The value of inferred MAP is checked against the actual value 
of MAP at idle and non-idle engine operating conditions. 

 
MAP Sensor Rationality Check Operation 

DTCs P0106 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical MAP Rationality check entry conditions:   

Entry Conditions Minimum Maximum 

Change in load  5% 

Engine rpm 500 rpm 1800 rpm 

 

Typical MAP Rationality check malfunction thresholds: 

Difference between inferred MAP and actual MAP > 10 in Hg 

 

The MAP sensor is also checked for intermittent MAP faults. 

 
MAP Sensor Intermittent Check Operation 

DTCs P0109 (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 2 seconds to register a malfunction 

 

Typical MAP Intermittent check malfunction thresholds: 

Voltage < 0.024 volts or voltage > 4.96 volts  
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When EGR is delivered into the intake manifold, intake manifold vacuum is reduced and thus manifold absolute 
pressure (MAP) is increased. A MAP sensor and inferred MAP are used by this monitor to determine how much 
EGR is flowing. A MAP sensor located in the intake manifold measures the pressure when EGR is being delivered 
and when EGR is not being delivered. The pressure difference between EGR-on and EGR-off is calculated and 
averaged. If the vehicle also has a MAF sensor fitted, then the monitor also calculates and averages an inferred 
MAP value in the above calculation and resulting average. After a calibrated number of EGR-on and EGR-off cycles 
are taken, the measured and inferred MAP values are added together and compared to a minimum threshold to 
determine if a flow failure (P0400) in the EGR system has occurred. 

 
EGR Flow Check Operation: 

DTCs P0400 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK CPS, ECT, IAT, MAF, MAP (P0106/7/8), TP, BARO not available yet 

Monitoring Duration 200 seconds (600 data samples) 

 
 

Typical EGR flow check entry conditions: 

Entry Condition Minimum Maximum 

Engine RPM 1400 rpm 2600 rpm 

Inferred Ambient Air Temperature 32 oF 140 oF 

Engine Coolant Temperature 80 oF 250 oF 

Engine RPM Steady (change/0.050 sec)  100 rpm 

MAP Steady (change/0.050 sec)  0.5 in Hg 

Engine Load Steady (change/0.050 sec)  1.5 % 

BARO 22.5 " Hg  

Intake Manifold Vacuum 9.0 "Hg 16.0 "Hg 

Vehicle Speed 35 MPH 70 MPH 

Engine Throttle Angle steady(absolute change) 0.0 degrees 4.0 degrees 

 
Typical EGR flow check malfunction thresholds: 

 < 1.0 MAP differential 

 

J1979 Mode $06 Data 

Monitor ID Test ID Description Units 

$31 $82 Normalized MAP differential (range 0 – 2) (P0400) unitless 
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I/M Readiness Indication 
 
If the inferred ambient temperature is less than 20 oF, greater than 130 oF, or the altitude is greater than 8,000 feet 
(BARO < 22.5 "Hg), the EGR flow test cannot be reliably done. In these conditions, the EGR flow test is suspended 
and a timer starts to accumulate the time in these conditions. If the vehicle leaves these extreme conditions, the timer 
starts decrementing, and, if conditions permit, will attempt to complete the EGR flow monitor. If the timer reaches 
800 seconds, the EGR flow test is disabled for the remainder of the current driving cycle and the EGR Monitor I/M 
Readiness bit will be set to a “ready” condition after one such driving cycle. Two such consecutive driving cycles are 
required for the EGR Monitor I/M Readiness bit to be set to a "ready" condition. 
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High Pressure Cooled EGR Monitor (HPEGR) 

Prior to the inclusion of Variable Cam Timing (VCT) systems, EGR systems were primarily used to control tailpipe 
NOx emissions by reducing peak combustion temperatures. Modern day engines with VCT are starting to use 
external EGR systems to improve vehicle fuel economy by 
 

 Reducing pumping losses 
 Reducing heat transfer losses due to lower combustion temperatures 
 Potential for high load enrichment reduction 
 Potential for compression ratio increase 

 
Starting in 2018 MY Ford will employ a High Pressure Cooled EGR system for fuel economy and emission 
reduction. This system includes the following components: 
 

 An H-bridge motor controlled EGR valve & position sensor 
 Delta PFE sensor to measure EGR flow 
 EGR gas cooler (exhaust to coolant heat exchanger) 
 EGR gas temperature sensor 
 EGR/exhaust gas pressure sensor 

 
High Pressure Cooled/Uncooled EGR will be used on both boosted and naturally aspirated engines: 

 2.7L GTDI 2018 MY 
 2.0L GTDI 2019 MY (uses EGR Temp Sensor post EGR valve) 
 3.3L 2018 MY 

 
HPEGR System Schematic 
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The High Pressure Cooled EGR Monitor has a series of electrical tests and functional tests that monitors various 
aspects of EGR system operation. 

The Exhaust Gas Recirculation Pressure sensor (EGRP) measures the pressure differential across an orifice in 
the EGR system. 

 

EGR DPFE Electrical Check Operation: 

DTCs P044C EGR Sensor "C" Circuit Low 

P044D EGR Sensor "C" Circuit High 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds to register a malfunction 

 
Typical DPFE EGR electrical check entry conditions: 

Continuous 

 
Typical DPFE EGR electrical check malfunction thresholds: 

DPFE sensor outside voltage: > 4.65 volts, < 0.25 volts 

 
DPFE Sensor Transfer Function 

Pressure Range: -10.989 [kPa] to +18.315 [kPa] 

Vout = Vref * (0.027304 * P + 0.40031), P in [kPa], Vref is 5.0 volts 

Volts Delta Pressure, kPa 
0.500 -11.00 
0.90 -8.07.0 
1.50 -3.6750 
1.90 -0.745 
2.10 0.720 
2.50 3.65 
3.70 12.44 
4.50 18.3 
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The EGRP sensor is a Delta Pressure Feedback EGR (DPFE) sensor measuring the pressure differential across a 
fixed orifice. The sensor contains two hoses on either side of the orifice and these hoses must be connected to 
properly measure the EGR flow. Therefore, a set of hose tests are provided to detect Upstream/Downstream hose 
disconnections and swapped hoses. The use of Stop/Start on some applications requires these hose tests to run 
during off-idle conditions because Stop/Start vehicles have limited idle opportunities. Hence, these diagnostics run 
continuously during both idle and off-idle operation. 

 

The hose diagnostics execute in the vehicle operation range shown in the graph above. It shows the measured 
EGRP sensor delta pressure (Y-Axis) versus the full operation range of pressures seen in the intake manifold (X-
Axis). The normal expected range of EGRP sensor measurements are shown in blue with both a minimum and 
maximum calibration range (Y-Axis dotted lines at -1 kPa and 5 kPa). When the measured EGRP pressure is outside 
of this calibration range then a hose fault may be present. Notice that swapped hoses will be measured as negative 
flow (negative delta pressure) by the EGRP resulting in a mirrored delta pressure copy of the blue samples shown 
above (mirrored below the minimum calibration dotted line at -1 kPa). Both the upstream (UPS) and downstream 
(DNS) hose disconnections are detected when the EGRP measures are in the four quadrants beyond the calibrated 
limits (vertical dotted lines at -8 kPa and 5 kPa in the above figure). 
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DPFE EGR Hose Check Operation: 

DTCs P139A EGR Sensor "C" Hoses Reversed 

P139B EGR Sensor "C" Upstream Hose Off or Plugged 

P139C EGR Sensor "C" Downstream Hose Off or Plugged 

Monitor execution Continuous during the driving cycle 

Monitor Sequence after electrical checks completed 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P0111, P0112, P0113, 
P0116, P0117, P0118, P2227, P2228. P2229, P04FA, P042E, P042F, 
P044C, P044D, P0405, P0406, P0472, P0473 

Monitoring Duration 25 to 50  seconds to register a malfunction 

 
Typical DPFE EGR hose check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient Air Temperature > 35 deg F < 200 deg F 

BARO > 22.0 in Hg  

Entry conditions for hoses reversed   

EGR Valve Position (EGR commanded on) > 0% 100% 

Entry conditions for hoses off or plugged   

EGR flow near zero >0.5 g/s  

Manifold Pressure > -85 kPa < 102 kPa 

 
Typical EGR hose check malfunction thresholds: 

P139A: DPFE signal < -0.5 kPa for 30 sec 

P139B: DPFE Signal > 13.0 kPa for 25 sec 

P139C: DPFE Signal < -4.0 kPa for 50 sec 
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The Exhaust Gas Recirculation Valve Control (EGRVC) actuator is used to provide a defined amount of EGR back 
into the intake manifold. The EGR valve actuator requires an ECU with an H-bridge output and position feedback. 
The EGR valve actuator is equipped with a non-contacting hall effect position sensor. This sensor is free of 
mechanical wear, is high-temperature capable, and provides very accurate position feedback. 

 

EGR Control Valve Electrical Check Operation: 

DTCs EGR valve position sensor tests 

   P0405 EGR Sensor "A" Circuit Low 

   P0406 EGR Sensor "A" Circuit High  

   P046D EGR Sensor "A" Circuit  Intermittent/Erratic  

EGR valve control circuit tests 

   P0404 EGR “A” Control Stuck   P04FA EGR "A" Control Temperature 
Too High 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406 

P0071, P0072, P0073, P0106, P0107, P0108, P0111, P0112, P0113, 
P0116, P0117, P0118, P2227, P2228. P2229, P044C, P044D, 
P0472, P0473 

Monitoring Duration 4 seconds to register a malfunction 

 
Typical  EGR Control Valve entry conditions:   

Entry Conditions Minimum Maximum 

Battery Voltage > 8.25 volts  

H-Bridge Voltage > 8.25 volts  

Engine rpm > 400 rpm  

 

 
  

EGR Valve Position Sensor Transfer Function 

Vout = 0.625 * (mm) – 0.25. (6 mm maxiumum travel) 

Volts Valve Lift (mm) 
0.25 (5% of full scale) 0 
0.50 (10% of full scale) 1.2 
1.00 (20% of full scale) 2.0 
1.50 (30% of full scale) 2.8 
2.50 (50% of full scale) 4.4 
3.50 (70% of full scale) 6.0 
4.75 (95% of full scale) 8.0 
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Typical EGR Control Valve electrical check malfunction thresholds: 

P0405: EGR Valve Position signal < 5% of full scale for 4 sec 

P0406: EGR Valve Position signal > 95% of full scale for 4 sec 

P046D: EGR Valve Position signal > 95% or < 5% of full scale for 0.4 sec 

P042E: Observed actuator A position < calculated low limit minus calculated margin and observed actuator A 
position and observed actuator A position calculated high limit > 11mm. 

P042F: Observed actuator A position < calculated low limit minus calculated margin and observed actuator A 
position and observed actuator A position calculated high limit < 11 mm. 

P04FA: 2 * observed position > 5.5mmk and 8 * estimated position < 5.5 mm and observed velocity of position 
> 5.5 mm/s and opening by percent <10%. 

 
After the vehicle has warmed up and normal EGR rates are being commanded by the PCM, the low flow check and 
the high flow check is performed. The EGR flow diagnostics execute once-per-driving cycle and are designed to set 
a fault when the total mass flow error results in a tailpipe emissions increase above the CARB defined level. 

 
This is achieved by first calculating error tolerance bands around the commanded EGR mass flow and 
accumulating any error between the measured mass flow and these tolerance bands. This gives separate error 
accumulations for both insufficient and excessive EGR mass flow. These accumulated errors are then ratio’ed 
against an accumulation of the total commanded EGR mass flow and compared to a threshold. The threshold is 
set to represent the point in the drive where an unacceptable emissions level may result (calibrated to the FTP 
cycle emissions). 

 

 
 

If the calculated insufficient flow rate is above a calibrated ratio when compared to actual flow rate a low flow 
malfunction is indicated (P0401). If the calculated excess flow rate is above a calibrated ratio when compared to 
actual flow rate a high flow malfunction is indicated (P0402). 

  

Excessive Flow 
Tolerance 

Insufficient Flow 
Tolerance 

Commanded Flow (g/s) 
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EGR Flow Check Operation:  

DTCs P0401 – Insufficient EGR Flow 

P0402 – Excessive EGR Flow 

Monitor execution once per driving cycle 

Monitor Sequence Must pass circuit (P044C, P044D) & hose tests (P139B, P139C) 
before a flow test fault is determined 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406, P139A, P139B, P139C 

Monitoring Duration 70 seconds to register a malfunction 

 
 

Typical EGR Flow check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient Air Temperature > 35 deg F < 200 deg F 

BARO > 22.0 in Hg  

Engine running   

 
Typical EGR flow check malfunction thresholds: 

P0401: Insufficient flow rate ratio > 0.6 after sufficienct EGR flow accumulation 

P0402: Excessive flow rate ratio > 0.4 after sufficienct EGR flow accumulation 

 
J1979 Mode $06 Data 

Monitor ID Test ID Description for ESM DPFE Units 

$32 $85 Flow ratio for insufficient flow test and threshold (P0401) Unitless 

$32 $84 Flow ratio for excessive flow test and threshold (P0402) Unitless 

 
 
 
 
I/M Readiness Indication 
 
If the inferred ambient temperature is less than 32 oF, or greater than 140 oF, or the altitude is greater than 8,000 feet 
(BARO < 22.0 "Hg), the EGR monitor cannot be run reliably. In these conditions, a timer starts to accumulate the 
time in these conditions. If the vehicle leaves these extreme conditions, the timer starts decrementing, and, if 
conditions permit, will attempt to complete the EGR flow monitor. If the timer reaches 600 seconds, the EGR monitor 
is disabled for the remainder of the current driving cycle and the EGR Monitor I/M Readiness bit will be set to a 
“ready” condition after one such driving cycle. Starting in the 2002 MY, vehicles will require two such driving cycles 
for the EGR Monitor I/M Readiness bit to be set to a "ready" condition. 
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EGR Cooler and Diagnostics 

The High Pressure Cooled EGR Monitor is a series of electrical tests and functional tests that monitors various 
aspects of EGR system operation. 

The Exhaust Gas Temperature sensor (EGRT) measures the gas temperature downstream of the EGR cooler and 
is used to determine EGR cooler effectiveness. 

 

EGR Temperature Senor “B” Electrical Check Operation: 

DTCs P041C EGR Temperature Sensor "B" Circuit Low 

P041D EGR Temperature Sensor "B" Circuit High 

P041B EGR Temperature Sensor "B" Range/Performance 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK No EGR flow faults (P0401, P0402) 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical EGR Temperature Senor “B” check entry conditions: 

Continuous 

 
Typical EGR Temperature Senor “B” check malfunction thresholds: 

EGR Temp Sensor ”B” voltage: > 4.94 volts, < 0.32 volts 

 
Dual Range EGR Temperature Sensor Transfer Function 

Range Switched at 100oC +/-5oC 

Volts Cold Range Temp (oC) Volts Hot Range Temp (oC) 
0.198 130 0.378 250 
0.331 110 0.438 240 
0.567 90 0.511 230 
0.747 80 0.596 220 
0.984 70 0.697 210 
1.677 50 0.818 200 
2.137 40 0.960 190 
2.913 25 1.127 180 
3.668 10 1.323 170 
4.087 0 1.548 160 
4.416 -10 2.091 140 
4.648 -20 2.732 120 
4.799 -30 3.069 110 
4.891 -40 3.708 90 
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The High Pressure Cooled EGR Monitor is a series of electrical tests and functional tests that monitors various 
aspects of EGR system operation. The Exhaust Gas Pressure sensor (EXP) measures the exhaust pressure 
downstream of the EGR cooler and is used primarily for EGR cooler effectiveness. 
 

Exhaust Pressure Sensor “A” Electrical Check Operation: 

DTCs P0472 Exhaust Pressure Sensor "A" Circuit Low 

P0473 Exhaust Pressure Sensor "A" Circuit High 

P0474 Exhaust Pressure Sensor "A" Circuit Intermittent/Erratic 

P0471 Exhaust Pressure Sensor "A" Circuit Range/Performance 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Exhaust Pressure Senor “A” check entry conditions: 

Continuous 

 
Typical Exhaust Pressure Senor “A” check malfunction thresholds: 

Exhaust Pressure Sensor ”A” voltage: > 4.80 volts, < 0.21 volts 

 
 

Exhaust Pressure Sensor Transfer Function 

Pressure Range: 49 [kPa] to +378 [kPa] 

Vout = Vref * (0.0027 * Pexh) + -0.0715) Pexh in [kPa], Vref is 5.0 volts 

Volts Pressure, kPa 
0.300 49 
0.982 100 
1.518 140 
2.053 180 
2.522 215 
3.058 255 
3.527 290 
4.70 378 
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EGR Cooler Check Operation:  

DTCs P2457 – EGR Cooler Efficiency Below Threshold 

 

Monitor execution once per driving cycle 

Monitor Sequence  

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406 

Monitoring Duration 70 seconds to register a malfunction 

 
 

Typical EGR Cooler check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient Air Temperature > 35 deg F < 200 deg F 

BARO > 22.0 in Hg  

Engine running   

 
 

Typical EGR Cooler check malfunction thresholds: 

P2457: Insufficient flow rate ratio > 0.5 after sufficienct EGR flow accumulation 
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Low Pressure Cooled EGR Monitor (LPEGR) 

Prior to the inclusion of Variable Cam Timing (VCT) systems, EGR systems were primarily used to control tailpipe 
NOx emissions by reducing peak combustion temperatures. Modern day engines with VCT are starting to use 
external EGR systems to improve vehicle fuel economy by 
 

 Reducing pumping losses 
 Reducing heat transfer losses due to lower combustion temperatures 
 Potential for high load enrichment reduction 
 Potential for compression ratio increase 

 
Starting in 2018 MY Ford will employ a Low Pressure Cooled EGR system for fuel economy and emission 
reduction. This system includes the following components: 
 

 An H-bridge motor controlled EGR valve & position sensor 
 Delta PFE sensor to measure EGR flow 
 EGR gas cooler (exhaust to coolant heat exchanger) 

 
Naturally Aspirated EGR will be used on naturally aspirated engines: 

 3.3L 2018MY 
 
 

Naturally Aspirated EGR 
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The Low Pressure Cooled EGR Monitor is a series of electrical tests and functional tests that monitors various 
aspects of EGR system operation. 

The Exhaust Gas Recirculation Pressure sensor (EGRP) measures the pressure differential across an orifice in 
the EGR system. 

 

EGR DPFE Electrical Check Operation: 

DTCs P044C EGR Sensor "C" Circuit Low 

P044D EGR Sensor "C" Circuit High 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds to register a malfunction 

 
Typical DPFE EGR electrical check entry conditions: 

Continuous 

 
Typical DPFE EGR electrical check malfunction thresholds: 

DPFE sensor outside voltage: > 4.65 volts, < 0.25 volts 

 
DPFE Sensor Transfer Function 

Pressure Range: -10.989 [kPa] to +18.315 [kPa] 

Vout = Vref * (2.7300E-02 * P + 4.0000E-01), P in [kPa] ], Vref is 5.0 volts 

Volts Delta Pressure, kPa 
0.500 -11.00 
0.90 -8.07.0 
1.50 -3.6750 
1.90 -0.745 
2.10 0.720 
2.50 3.65 
3.70 12.44 
4.50 18.3 
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After the vehicle is started, the differential pressure indicated by the DPFE sensor at idle, at zero EGR flow is checked 
to ensure that both hoses to the DPFE sensor are connected. At idle, the differential pressure should be zero (both 
hoses see intake manifold pressure). If the differential pressure indicated by the sensor exceeds a maximum 
threshold or falls below a minimum threshold, an upstream or downstream hose malfunction is indicated (P1405, 
P1406). 

 
DPFE EGR Hose Check Operation: 

DTCs P139A EGR Sensor "C" Hoses Reversed 

P139B EGR Sensor "C" Upstream Hose Off or Plugged 

P139C EGR Sensor "C" Downstream Hose Off or Plugged 

Monitor execution once per driving cycle 

Monitor Sequence after electrical checks completed 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406 

Monitoring Duration 25 to 50  seconds to register a malfunction 

 
Typical DPFE EGR hose check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient Air Temperature > 35 deg F < 200 deg F 

BARO > 22.0 in Hg  

Entry conditions for hoses reversed   

EGR Valve Position (EGR commanded on) > 0% 0% 

Entry conditions for hoses off or plugged   

EGR flow near zero  < 0.5 g/s 

Manifold Pressure > 50 kPa < -11 kPa 

 
Typical EGR hose check malfunction thresholds: 

P139A: DPFE signal < -0.5 kPa for 30 sec 

P139B: DPFE Signal > 13.0 kPa for 25 sec 

P139C: DPFE Signal < -4.0 kPa for 50 sec 
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The Exhaust Gas Recirculation Valve Control (EGRVC) actuator is used to provide a defined amount of EGR back 
into the intake manifold. The EGR valve actuator requires an ECU with an H-bridge output and position feedback. 
The EGR valve actuator is equipped with a non-contacting hall effect position sensor. This sensor is free of 
mechanical wear, is high-temperature capable, and provides very accurate position feedback. 

 

EGR Control Valve Electrical Check Operation: 

DTCs EGR valve position sensor tests 

P0405 EGR Sensor "A" Circuit Low 

P0406 EGR Sensor "A" Circuit High  

P046D EGR Sensor "A" Circuit  Intermittent/Erratic  

EGR valve control circuit tests 

P042E EGR "A" Control Stuck Open 

P042F EGR "A" Control Stuck Closed  

P04FA EGR "A" Control Temperature Too High 

Monitor execution Continuous, during EGR monitor 

Monitor Sequence None 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406 

Monitoring Duration 4 seconds to register a malfunction 

 
Typical DPFE EGR hose check entry conditions:   

Entry Conditions Minimum Maximum 

Battery Voltage > 8.25 volts  

H-Bridge Voltage > 8.25 volts  

Engine rpm > 400 rpm  

 

 
 
  

EGR Valve Position Sensor Transfer Function 

Vout = 0.625 * (mm) – 0.25. (max. 6 mm travel) 

Volts Valve Lift (mm) 
0.25 (5% of full scale) 0 
0.50 (10% of full scale) 1.2 
1.00 (20% of full scale) 2.0 
1.50 (30% of full scale) 2.8 
2.50 (50% of full scale) 4.4 
3.50 (70% of full scale) 6.0 
4.75 (95% of full scale) 8.0 
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Typical EGR Control Valve electrical check malfunction thresholds: 

P0405: EGR Valve Position signal < 5% of full scale for 4 sec 

P0406: EGR Valve Position signal > 95% of full scale for 4 sec 

P046D: EGR Valve Position signal > 95% or < 5% of full scale for 0.4 sec 

P042E: Observed actuator A position < calculated low limit minus calculated margin and observed actuator A 
position and observed actuator A position calculated high limit > 11 mm. 

P042F: Observed actuator A position < calculated low limit minus calculated margin and observed actuator A 
position and observed actuator A position calculated high limit < 11 mm. 

P04FA: 2 * observed position > 5.5mmk and 8 * estimated position < 5.5 mm and observed velocity of position 
> 5.5 mm/s and opening by percent <10%. 

 
 
After the vehicle has warmed up and normal EGR rates are being commanded by the PCM, the low flow check and 
the high flow check is performed. The EGR flow diagnostics execute once-per-driving cycle and are designed to set 
a fault when the total mass flow error results in a tailpipe emissions increase above the CARB defined level. 

 
This is achieved by first calculating error tolerance bands around the commanded EGR mass flow and 
accumulating any error between the measured mass flow and these tolerance bands. This gives separate error 
accumulations for both insufficient and excessive EGR mass flow. These accumulated errors are then ratio’ed 
against an accumulation of the total commanded EGR mass flow and compared to a threshold. The threshold is 
set to represent the point in the drive where an unacceptable emissions level may result (calibrated to the FTP 
cycle emissions). 

 

 
 

If the calculated insufficient flow rate is above a calibrated ratio when compared to actual flow rate a low flow 
malfunction is indicated (P0401). If the calculated excess flow rate is above a calibrated ratio when compared to 
actual flow rate a high flow malfunction is indicated (P0402). 

 

Excessive Flow 
Tolerance 

Insufficient Flow 
Tolerance 

Commanded Flow (g/s) 
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EGR Flow Check Operation:  

DTCs P0401 – Insufficient EGR Flow 

P0402 – Excessive EGR Flow 

Monitor execution once per driving cycle 

Monitor Sequence done after P0402 completed 

Sensors OK P0071, P0072, P0073, P0106, P0107, P0108, P2227, P2228. P2229, 
P044C, P044D, P0405, P0406 

Monitoring Duration 70 seconds to register a malfunction 

 
 

Typical EGR FLow check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient Air Temperature > 35 deg F < 200 deg F 

BARO > 22.0 in Hg  

Engine running   

 
 

Typical EGR flow check malfunction thresholds: 

P0401: Insufficient flow rate ratio > 0.5 after sufficienct EGR flow accumulation 

P0402: Excessive flow rate ratio > 0.5 after sufficienct EGR flow accumulation 

 
J1979 Mode $06 Data 

Monitor ID Test ID Description for ESM DPFE Units 

$32 $86 Flow ratio for insufficient flow test and threshold (P0401) Unitless 

$31 $87 Flow ratio for excessive flow test and threshold (P0402) Unitless 

 
 
I/M Readiness Indication 
 
If the inferred ambient temperature is less than 32 oF, or greater than 140 oF, or the altitude is greater than 8,000 feet 
(BARO < 22.5 "Hg), the EGR monitor cannot be run reliably. In these conditions, a timer starts to accumulate the 
time in these conditions. If the vehicle leaves these extreme conditions, the timer starts decrementing, and, if 
conditions permit, will attempt to complete the EGR flow monitor. If the timer reaches 500 seconds, the EGR monitor 
is disabled for the remainder of the current driving cycle and the EGR Monitor I/M Readiness bit will be set to a 
“ready” condition after one such driving cycle. Starting in the 2002 MY, vehicles will require two such driving cycles 
for the EGR Monitor I/M Readiness bit to be set to a "ready" condition. 
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PCV System Monitor – Naturally Aspirated Engine with MAF Sensor 

The engine crankcase contains cylinder blow by vapors which consist of combustion byproducts, unburned fuel 
and moisture. The PCV system is designed to evacuate these crankcase vapors so that they don’t contaminate 
the engine oil and induct them into the intake manifold so that they can be burned in the engine. The PCV hose 
connects the crankcase to the intake manifold through the PCV valve which is normally mounted to the rocker 
cover. The fresh air hose connects the Air Induction System (AIS) to the other rocker cover (on a V engine) to 
provide fresh, filtered clean air into the crankcase as the crankcase vapors are evacuated. The PCV valve has a 
spring loaded, tapered pintle and orifice that limits the amount of crankcase vapors that are inducted into the engine. 
The least amount of flow occurs during idle when manifold vacuum is high. As engine load increases, manifold 
vacuum decreases which allow more flow. At WOT there is no flow through the PCV valve. Blow by vapors will get 
inducted into the AIS through the fresh air tube.  

The PCV valve is installed into the rocker cover using a quarter-turn cam-lock design to prevent accidental 
disconnection. The PVC valve is connected to the intake manifold hose using a quick connect. The PCV tube is 
wedged to the valve and fittings and is not removable. Because the PCV valve has locking tabs and cannot be 
removed from the rocker cover without the use of special removal tools, the quick connect will be disconnected first 
in the event vehicle service is required. Molded nylon lines are typically used from the PCV valve to the intake 
manifold. The diameter of the lines and the intake manifold have been increased to 0.625" so that inadvertent 
disconnection of the lines after a vehicle is serviced will cause either an immediate engine stall or will not allow the 
engine to be restarted. In the event that the vehicle does not stall if the line between the intake manifold and PCV 
valve is inadvertently disconnected, the vehicle will have a large vacuum leak that will cause a Mass Air Flow 
equipped vehicle to run lean at idle. This will illuminate the MIL after two consecutive driving cycles and will store 
one or more of the following codes: Lack of O2 sensor switches, Bank 1 (P2195), Lack of O2 sensor switches Bank 
2 (P2197), Fuel System Lean, Bank 1 (P0171), Fuel System Lean, Bank 2 (P0174) 

The PCV valve may incorporate a heater on some applications. A heated PCV valve is shown below. The PCV 
valve is designed to last for the life of the vehicle and should not require servicing or replacement.  

3.5L/3.7L TIVCT FWD PCV System Components for Taurus/Flex/MKZ/MKS/MKT 

 

 

 

 

 

 

 

 

 

 

 

  

Fresh Air Tube 
(-6758-) 

PCV Fitting 
(-6762-) Intake Fitting 

(-9F624-) 

PCV Valve 
(-6A666-) 

PCV Tube 
(-6K817-) 
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PCV System Monitor – Turbo or Naturally Aspirated with MAP Sensor 

The PCV valve is installed into the rocker cover using a quarter-turn cam-lock design to prevent accidental 
disconnection. The PVC valve is connected to the intake manifold hose using a quick connect. The PCV tube is 
wedged to the valve and fittings and is not removable. Because the PCV valve has locking tabs and cannot be 
removed from the rocker cover without the use of special removal tools, the quick connect will be disconnected first 
in the event vehicle service is required. Molded nylon lines are typically used from the PCV valve to the intake 
manifold.  Disconnection causes a 10.92 mm diameter leak into the intake manifold from atmosphere.  Unlike a 
MAF system, where an intake manifold leak will result in a lean condition, a speed density/MAP system does not 
have any fuel control errors with an intake leak. The only thing that happens is that idle speed increases, however, 
idle speed control is largely under control if an intake manifold leak exists.  A persistent intake manifold leak would 
simply increase fuel consumption at idle and raise the engine idle speed slightly.  A disconnection in the PCV inlet 
tube is made detectable by insuring that if it is disconnected a large (detectable) leak results.  The PCV valve is 
semi-permanently affixed to the external oil separator or the rocker cover if an internal oil separator is used.  
Overcoming the toque provided by the locking tabs allows removal via a ¼ turn.  It is replaceable, but needs to be 
"torqued out" of the assembly.  Mechanically, the hose is easy to disconnect (detectable disconnection) and the 
PCV valve is difficult to disconnect (undetectable disconnection).  

The detection method compares engine air flow rate as computed from the speed density air charge calculation 
with the throttle air flow rate.  Should the air entering the engine exceed the air through the throttle by a threshold 
amount, a leak is detected. 

2015MY 3.5L GTDI FWD PCV System Components Taurus/MKS/Flex/MKT/Explorer 

 

 

 

 

 

 

 

 

 

 

 

  

PCV Tube 
(-6K817-) 

PCV Valve 
(-6A666-) 

Intake Fitting 
(-9F624-) 
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PCV Monitor Operation  

DTCs P2282 - Air Leak Between Throttle Body and Intake Valve 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration N/A 

Sensors OK No fault is present in any of the sensors or systems affecting the PCV 
monitor. BARO sensor, MAP sensor, throttle charge temperature sensor, 
throttle inlet pressure sensor, manifold charge temperature sensor, no VCT 
malfunction 

 
Typical P2282 check entry conditions:   

Entry Condition Minimum Maximum 

Throttle angle (at condition for 300 msec minimum) N/A 4 deg 

Intake Air Temp -20 deg. F.  

Engine coolant temperature -20 deg. F.  

Barometric pressure 20 in. Hg.  

 
Typical P2282 malfunction thresholds: 

Calculated air leak of 1 lbm/min or greater that persists for at least 5 seconds. 

 
  

PCV Fitting 
(-6762-) 

Fresh Air Tube 
(-6758-) 
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PCV System Monitor – Turbocharged Engine with MAP Sensor 

The fresh air hose connects the Air Induction System (AIS) to the rocker cover to provide fresh, filtered clean air into 
the crankcase as the crankcase vapors are evacuated. The PCV valve has a spring loaded, tapered pintle and orifice 
that limits the amount of crankcase vapors that are inducted into the engine. The least amount of flow occurs during 
idle when manifold vacuum is high. As engine load increases, manifold vacuum decreases which allow more flow. 
Under boosted conditions, there is no flow through the PCV valve. As crankcase pressure increases, blow by vapors 
get pushed through the fresh air tube into the Air Induction System (AIS) where they will be inducted into the engine.  
 
Starting in the 2015 MY, Ford will be using a Crankcase Pressure Sensor (CKCP) to detect a disconnection of the 
fresh air hose. A disconnection of the fresh air hose would allow the discharge of crankcase vapor into the 
atmosphere while the engine was under boost. The diagram below shows a schematic of the PCV system. The 
CKCP sensor is installed in the fresh air hose. The fresh air hose has two connection points. The connection at the 
AIS system is called the “Clean side” connection while the connection at the rocker cover/engine is called the “dirty 
side” connection. 
 

PCV Schematic for Turbocharged Engine 

 
 
 

Crankcase Pressure (CKCP) Sensor in Fresh Air Hose 
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Multiple tests are used to detect fresh air hose disconnects. Dirty side disconnects are detected during engine 
cranking by looking for the absence of a crankcase pressure dip or pulsation. Clean side disconnects are detected 
during normal driving by detecting the absence of a pressure drop at higher airflows. 
 

 
 
Clean Side Monitor: 
 
The test looks for a lack of correlation during air flow transitions above a calibratable level. The actual and expected 
sensor movement is integrated during these transitions. Once a minimum amount of expected movement is achieved 
the ratio of integrated actual to expected movement is compared to a threshold. 

When the PCV hose clean side is disconnected, the CKCP sensor response doesn’t correlate to the expected 
pressure drop when it is connected.  
 
The revised 2016 MY diagnostic has improved separation at low air flows (> 5 lbm/min) and completes on the OBD 
demonstration cycle. 
 

 
 
  

 
             Disconnected 

 
           Connected 
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Dirty Side Monitor: 
 
The CKCP sensor expects to read a vacuum in the crankcase during the crank and run-up period. This vacuum is 
the result of the PCV valve opening due to the increased intake manifold vacuum during the engine run-up. This 
vacuum "dip" signal (along with the pressure pulsation signal) indicates that the PCV fresh air hose is connected at 
the dirty/crankcase side.  

Different crank throttle profiles create different crank manifold pressure pull-downs. The revised 2016 MY diagnostic 
starts and stops looking for dip based on feedback from MAP sensor. With a “sticky at crank” PCV valve, the CKCP 
sensor sees more pulsation and a slight positive (rather than dip or flat) pressure indicating operating PCV. The 2016 
MY diagnostic takes into account both positive and negative pressure pulsations. 

During crank and run-up and prior to entering “run” mode (i.e. low manifold vacuum) the following are calculated: 

 Dip Metric:  the pressure signal is corrected for any senor offset and integrated. 

 Pressure Pulse Metric: the pressure pulse signal amplitude is calculated. 

The value is then compared to a threshold to determine if the PCV hose is disconnected from the crankcase. A fault 
will set a P04DB DTC, Crankcase Ventilation System Disconnected.  

The CKCP sensor is checked for circuit/electrical faults (P051C/P051D). The CKCP sensor is also checked for in-
range faults using an offset check prior to engine cranking and a rationality test after start. If the sensor offset is 
greater than a calibrated threshold just prior to engine cranking, a P051B DTC is set. The CKCP sensor is also 
checked for low readings when air flow rate is low. (There shouldn’t be a high pressure drop across the air filter at 
low flows.), and also checked that high readings (There shouldn’t be a condition where the pressure across the air 
filter gets higher than ambient pressure.). 

 
CKCP Sensor Electrical Check Operation 

DTCs P051C – Crankcase Pressure Sensor Circuit Low 

P051D – Crankcase Pressure Sensor Circuit High 

P051B – Crankcase Pressure Sensor Circuit Range/Performance 

Monitor execution Continuous for circuit checks 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
CKCP Sensor Electrical check entry conditions:   

Entry Conditions Minimum Maximum 

Engine not cranking (for offset check only)   

 

Typical CKCP sensor electrical check malfunction thresholds: 

P051C: Voltage < 0.44 volts 

P051D: Voltage > 4.56 volts,  

P051B: Sensor offset > 0.15” Hg OR 
     Crankcase pressure > 5.0 “ Hg or Crankcase pressure < -0.6 “ Hg at air flows < 1.0 lb/min 
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PCV Fresh Air Disconnect Check Operation: 

DTCs P04DB – Crankcase Ventilation System Disconnected 

Monitor execution Dirty side - once per driving cycle at crank 

Clean side - once per driving cycle at airflows > 5 lb/min 

Monitor Sequence none 

Sensors OK CKCP (P051B, P051C, P051D) 

Monitoring Duration up to 15 minutes to register a clan side malfunction 

 
PCV Fresh Air Disconnect check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient temperature 20 deg F  

BARO 22.5”Hg  

Air Mass 5 lbm/min  

 
PCV Fresh Air Disconnect check malfunction thresholds: 

P04DB: 

Clean side: expected sum > 2.5 in Hg 

Dirty side test: dip signal or pulse signal > 0.004 

 

  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 162 of 449 

Thermostat Monitor  

For the 2009 MY, the thermostat test has been enhanced to reduce the time it takes to identify a malfunctioning 
thermostat. The monitor includes a model which infers engine coolant temperature. 

During a cold start, when the thermostat should be closed, the monitor uses a model of ECT to determine whether 
actual ECT should have crossed the Warm Up Temperature (WUT) threshold. . The engine coolant temperature 
warm-up model compensates for the following thermal characteristics: 

1. Coolant heating (heat source): 
• Combustion heating (engine speed and load based). 
• Cooling system heaters (electric or fuel-fired - new for 2013 MY) 

2. Coolant cooling (heat sink): 
• Due to cylinder cut-out (DFSO or powertrain limiting).  

• Injectors are cut but still pumping air through the engine. Increased cooling compared to 
engine shut-down. 

• Due to engine shut-down. (Stop/Start and Hybrid – new for 2013 MY). 
3. Coolant flow rate: 

• Mechanical water pumps have been replaced on some applications with clutched water pumps or 
electric water pumps.  

 

 

Once the ECT model exceeds the WUT threshold, after a calibratable time delay, measured ECT is compared to 
the same WUT threshold to determine if ECT has warmed up enough.  If ECT has warmed up to at least the WUT 
threshold, the thermostat is functioning properly.  If ECT is too low, the thermostat is most likely stuck open and a 
P0128 is set. 
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The WUT threshold is normally set to 20 degrees F below the thermostat regulating temperature. 

There are some circumstances that could lead to a false diagnosis of the thermostat. These are conditions where 
the vehicle cabin heater is extracting more heat than the engine is making. One example where this can occur is 
on large passenger vans which have "dual" heaters, one heater core for the driver and front passengers and 
another heater core for the passengers in the rear of the vehicle. At very cold ambient temperatures, even a properly 
functioning thermostat may never warm up to regulating temperature. Another example is a vehicle that is started 
and simply sits at idle with the heater on high and the defroster fan on high.  

There are two features that are used to prevent a false thermostat diagnosis. For vehicles with dual heaters, the 
WUT threshold is reduced at cold ambient temperatures below 50 deg F. For cases where the engine is not 
producing sufficient heat, a timer is used to track time at idle or low load conditions (e.g. decels). If the ratio of time 
at idle/low load versus total engine run time exceeds 50% at the time the fault determination is made, the thermostat 
diagnostic does not make a fault determination for that driving cycle, i.e. "no-call". 

THERMOSTAT MONITOR OPERATION 

DTC P0128 - Coolant Thermostat (Coolant temperature below thermostat regulating 
temperature) 

Monitor Execution Once per driving cycle, during a cold start 

Monitoring Duration Drive cycle dependent.  Monitor completes in less than 300 seconds, when inferred 
ECT exceeds threshold (at 70 deg F ambient temperature) 

 

TYPICAL THERMOSTAT MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry conditions Minimum Maximum 

Engine Coolant Temperature at start None 125 °F 

Intake Air Temperature at start (ambient temp) 20 °F None 

Inferred Percent Ethanol (flex fuel vehicles only) Learned N/A 

Completion condition Minimum Maximum 

Modeled ECT 172 °F None 

Time Since Modeled ECT Exceeded WUT Threshold 3 sec. None 

Time at Idle/Low Load Compared with Total Engine Run Time None 50% 

 

TYPICAL MALFUNCTION THRESHOLD 

Engine Coolant Temperature < 172 °F (for a typical 192 °F thermostat) 
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Black – Inferred coolant temp (good T-stat)

Blue – Measured coolant temp (good T-stat)

Red – Measured coolant temp (failed T-stat)
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Blue – Measured coolant temp (good T-stat)

Red – Measured coolant temp (failed T-stat)

Calibratable Time
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Heavy Duty Thermostat Monitor  

For the 2016 MY, the Heavy Duty OBD regulations require an enhancement to the thermostat test. As in the past, 
the thermostat monitor requires monitoring of the following: 

 The coolant temperature does not reach the highest temperature required by the OBD-II system to enable 
other diagnostics; 

 The coolant temperature does not reach a warmed-up temperature within 20 deg F of the manufacturer’s 
nominal thermostat regulating temperature 

For 2016 MY, the monitor becomes continuous and adds the following: 

 The coolant temperature has reached regulating temperature and then drops below the thermostat 
malfunction threshold 

 
The enhanced diagnostic will continue to set the P0128 DTC. The test consists of two portions: 
 
Cold start engine warm-up test (existing monitor) 
 
The ECT model is used to determine when the engine is expected to be fully warmed up to the thermostat 
regulating temperature. At that time, the measured ECT is expected to be above the thermostat malfunction 
threshold (within 20 deg F of thermostat regulating temperature). 
 
Warm engine continuous test (new HD OBD Requirement) 
 
The continuous portion is enabled once the cold start engine warm-up test has completed and determined that no 
fault exists and the measured ECT has exceeded thermostat regulating temperature. Once enabled, if measured 
ECT drops below the thermostat fault threshold, the ECT model is reinitialized so that the cold start monitor can run 
again. Once the ECT model gets to thermostat regulating temperature, the measured ECT is expected to be 
above the thermostat malfunction threshold. 
 
A P0128 DTC is set if measured ECT < Tstat Threshold once modeled ECT has exceeded Tstat Regulating 
Temperature for 3 seconds. 
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Time To Closed Loop Monitor  

For the 2015 MY, an additional monitor was added to ensure that the fuel control system entered into 
stoichiometric closed loop fuel control within a manufacturer specified (reasonable) amount of time. The primary 
determination for entering stoich closed loop control is engine coolant temperature (ECT) and load. Load is 
monitored via the fuel monitor, thus leaving ECT with a monitoring requirement. 
 
Engine coolant temperature is already modelled to fulfill the thermostat monitoring requirements, however, 
thermostat regulating temperature is typically 192 deg F while stoich closed loop temperature is typically 50 deg F. 
This means that the same ECT model can be used, but with different thresholds. 
 
The stoich closed loop ECT threshold is a function of load - a higher ECT value is used at higher loads. The 
monitor software will pull the ECT value from the calibration table at the minimum load (idle) and use it as the worst 
case value for the stoich closed loop threshold.  
 
The time to closed loop monitor shares the ECT model with the thermostat monitor. If the modelled ECT reaches 
the closed loop stoich temperature threshold and actual ECT does not achieve the same temperature (within a 
tolerance) after a given time interval, a P0125 DTC is set. 
 
Similar to the thermostat test, the test is disabled under conditions where monitoring would be unreliable, e.g., high 
percentage of time at idle. 
 
Because the thermostat test does not run below 20 deg F, the model accuracy is not understood at those 
temperatures. For Phase #1 (2015 MY-2016 MY), the time to closed loop monitor will detect faults above 20 deg F, 
similar to the thermostat monitor. For Phase #2 (2016 MY 2017MY+) a different algorithm is planned for ambients 
below 20 deg F. 
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TIME TO CLOSED LOOP MONITOR OPERATION 

DTC P0125 - Insufficient Coolant Temp For Closed Loop Fuel Control 

Monitor Execution Once per driving cycle, during a cold start 

Monitoring Duration Drive cycle 

 

TYPICAL TIME TO CLOSED LOOP MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry conditions Minimum Maximum 

Engine Coolant Temperature at start None 80 °F 

Intake Air Temperature at start (ambient temp) 20 °F None 

Inferred Percent Ethanol (flex fuel vehicles only) Learned N/A 

Completion condition Minimum Maximum 

Modeled ECT 80 °F None 

Time Since Modeled ECT Exceeded Threshold 3 sec. None 

Time at Idle/Low Load Compared with Total Engine Run Time None 50% 

 

TYPICAL TIME TO CLOSED LOOP MALFUNCTION THRESHOLD 

Engine Coolant Temperature < 50 °F 
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Cold Start Emission Reduction Component Monitor  

The Cold Start Emission Reduction Component Monitor was introduced for the 2006 MY on vehicles that meet the 
LEV-II emission standards.  The monitor works by validating the operation of the components of the system required 
to achieve the cold start emission reduction strategy, namely retarded spark timing, and elevated idle airflow or VCT 
cam phasing. 
 
The spark timing monitor was replaced by the Cold Start Emission Reduction System monitor in the 2007 MY. 
Changes to the OBD-II regulations, however, require having both a CSER system monitor and a CSER component 
monitor for the 2010 MY.  The 2010 MY component monitor is not the same test that was introduced for the 2006 
MY; rather, it has been redesigned.  
 
 
Low Idle Airflow Monitor – Systems with Electronic Throttle Control 
 
When the CSER strategy is enabled, the Electronic Throttle Control system will request a higher idle rpm, elevating 
engine airflow. Vehicles that have ETC and do not have a separate airflow test (P050A). Any fault that would not 
allow the engine to operate at the desired idle rpm during a cold start would be flagged by one of three ETC DTCs:  
 

P2111 (throttle actuator control system stuck open), 
P2112 throttle actuator control system stuck closed) 
P2107 (throttle actuator control module processor/circuit test). 

 
All three DTCs will illuminate the MIL in 2 driving cycles, and immediately illuminate the "ETC" light. These DTCS 
are also documented in the ETC section of this document.  
 
For the 2009 MY, only the Fusion/Milan utilizes the CSER Component monitor with ETC. 

 

Throttle Plate Controller and Actuator  Operation: 

DTCs P2107 – processor test (MIL) 

P2111 – throttle actuator system stuck open (MIL) 

P2112 – throttle actuator system stuck closed (MIL) 

Note: For all the above DTCs, in addition to the MIL, the ETC light will be on for 
the fault that caused the FMEM action. 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 60 msec for processor fault, 500 msec for stuck open/closed fault 

 
Throttle Plate Controller and Actuator  malfunction thresholds: 

P2111 - Desired throttle angle vs. actual throttle angle > 6 degrees 

P2112 - Desired throttle angle vs. actual throttle angle < 6 degrees 

P2107 - Internal processor fault, lost communication with main CPU 
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Engine Speed and Spark Timing Component Monitor (2010 MY and beyond) 

Entry Conditions and Monitor Flow 

The System Monitor and 2010 Component Monitor share the same entry conditions and monitor flow.  During the 
first 15 seconds of a cold start, the monitor checks the entry conditions, counts time in idle, observes catalyst 
temperature, calculates the average difference between desired and actual engine speed, and calculates the 
average difference between desired and commanded spark. 

If the expected change in catalyst temperature is large enough, the monitor then begins the waiting period, which 
lasts until 300 seconds after engine start.  This 5-minute wait allows time to diagnose other components and systems 
that affect the validity of the test.  During this waiting period, there are no constraints on drive cycle and the monitor 
cannot be disabled without turning off the key. 

If the System monitor result falls below its threshold and all of the Component monitor results are below their 
respective thresholds, the monitor determines whether the idle time was sufficient.  If so, it considers the tests a pass 
and the monitor is complete.  If idle time was not sufficient, the monitor does not make a pass call and does not 
complete.  This prevents tip-ins from resulting in false passes. 

Cold Start Engine Speed Monitor 

Once the waiting period is complete, the monitor compares the average difference between desired and actual 
engine speeds to a calibratable threshold that is a function of ECT at start.  If the magnitude of the discrepancy 
exceeds the threshold, P050A is set. 

Cold Start Spark Timing Monitor 

Once the waiting period is complete, the monitor compares the average difference between desired and commanded 
spark to a calibratable threshold that is a function of ECT at start.  If the magnitude of the discrepancy exceeds the 
threshold, P050B is set. 
 
 

CSER COMPONENT MONITOR OPERATION 

Component Monitor DTCs P050A:  Cold Start Idle Air Control System Performance 

P050B:  Cold Start Ignition Timing Performance 

Monitor Execution Once per driving cycle, during a cold start 

Monitor Sequence Monitor data collection takes place during first 15 seconds of cold start 

Sensors OK No fault is present in any of the sensors or systems affecting the catalyst 
temperature model: Mass Air Flow (P0102, P0103), Throttle Position (P0122, 
P0123, P0222, P0223), Misfire (P0316, P0300-P0312), Injectors (P0201-
P0212), Fuel System (P0171, P0172, P0174, P0175), Secondary Air (P0412, 
P2258), Crank Position Sensor (P0320), Ignition Coil (P0351-P0360), Intake Air 
Temp (P0112, P0113), Engine Coolant Temp/Cylinder Head Temp (P0117, 
P0118, P1289, P1290), Variable Cam Timing (P0010, P0020, P0011, P0012, 
P0021, P0022), Intake Manifold Runner Control (P2008). 

Monitoring Duration Monitor completes 300 seconds after initial engine start 
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TYPICAL CSER COMPONENT MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry condition Minimum Maximum 

Barometric Pressure 22 in. Hg  

Engine Coolant Temperature at Start 20 °F 100 °F 

Catalyst Temperature at Start 20 °F 125 °F 

Fuel Level 15%  

No Torque Reduction by Injector Cutout   

Power Takeout Not Active   

Completion condition Minimum Maximum 

Length of Time Entry Conditions are Satisfied 11 sec.  

Expected Change in Catalyst Temperature 50 °F  

Time in Idle 10 sec.  

Selected Gear Neutral Drive 

 
TYPICAL CSER COMPONENT MONITOR MALFUNCTION THRESHOLDS 

Engine speed discrepancy > 200 rpm 

Spark timing discrepancy > 10 deg. 
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Cold Start Variable Cam Timing Monitor (2008 MY and beyond) 
 
If the VCT cam phasing is used during a cold start to improved catalyst heating, the VCT system is checked 
functionally by monitoring the closed loop cam position error correction. If the proper cam position cannot be 
maintained and the system has an advance or retard error greater than the malfunction threshold, a cold start 
emission reduction (CSER) VCT control malfunction is indicated (P052A/P052B (Bank 1), P052C/P052D (Bank2). 
This test is the same test that was used previously for monitoring the VCT system under Comprehensive Component 
Monitoring requirements. 

 

CSER VCT Target Error Check Operation:] 

DTCs P052A – Cold start camshaft position timing over-advanced (Bank 1) 

P052B – Cold start camshaft timing over-retarded (Bank 1) 

P052C – Cold start camshaft timing over-advanced (Bank 2) 

P052D – Cold start camshaft timing over-retarded (Bank 2) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds 

 
Typical CSER VCT target error entry conditions: 

Entry condition Minimum Maximum 

VCT control enabled and commanded to advance or 
retard cam during CSER  

n/a n/a 

Time since start of CSER cam phase monitoring  60 seconds 

 
Typical CSER VCT target error malfunction thresholds: 

CSER Response/target error - VCT over-advance: 11 degrees 

CSER Response/target error - VCT over-retard: 11 degrees 

CSER Response/Stuck Pin – 10 degrees phasing commanded, and not seeing at least 2 degrees of 
movement. 
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Cold Start Emission Reduction System Monitor  

The Cold Start Emission Reduction System Monitor is being introduced for the 2007 MY on vehicles that meet the 
LEV-II emission standards.  The System Monitor detects the lack of catalyst warm up resulting from a failure to apply 
sufficient CSER during a cold start.  It does this by using the inferred catalyst temperature model to determine how 
closely the actual catalyst temperature follows the expected catalyst temperature during a cold start.  How closely 
the actual temperature follows the expected temperature is reflected in a ratio which is compared with a calibratable 
threshold.  

Temperatures Used 

The actual catalyst temperature is the same inferred catalyst temperature that is used by other portions of the engine 
control system, including the CSER control system.  The inputs to this actual temperature are measured engine 
speed, measured air mass, and commanded spark. 

The expected catalyst temperature is calculated using the same algorithm as the actual catalyst temperature, but 
the inputs are different.  Desired engine speed replaces measured engine speed, desired air mass replaces 
measured air mass, and desired cold start spark replaces commanded spark.  The resulting temperature represents 
the catalyst temperature that is expected if CSER is functioning properly. 

Ratio Calculation 

A ratio is calculated to reflect how closely the actual temperature has followed the expected temperature.  This ratio 
is the difference between the two temperatures at a certain time-since-start divided by the increase in expected 
temperature over the same time period.  The ratio, then, provides a measure of how much loss of catalyst heating 
occurred over that time period. 

This ratio correlates to tailpipe emissions.  Therefore applying a threshold to it allows illumination of the MIL at the 
appropriate emissions level.  The threshold is a function of ECT at engine start. 

General CSER Monitor Operation 

During the first 15 seconds of a cold start, the monitor checks the entry conditions, counts time in idle, and observes 
catalyst temperature. 

If the expected change in catalyst temperature is large enough, the monitor calculates the ratio as described above.  
Otherwise the monitor does not make a call. 

The monitor then begins the waiting period, which lasts from the time the ratio is calculated (15 seconds after engine 
start) until 300 seconds after engine start.  This 5-minute wait allows time to diagnose other components and systems 
that affect the validity of the catalyst temperature model.  During this waiting period, there are no constraints on drive 
cycle and the monitor cannot be disabled without turning off the key. 

At the end of the waiting period, if no other faults that could compromise the validity of the catalyst temperature model 
are found, the monitor compares the ratio to the threshold. 

If the ratio exceeds the threshold, the monitor considers the test a fail, and the monitor is complete. 

If the ratio falls below the threshold and all of the component monitor results are below their respective thresholds, 
the monitor determines whether the idle time was sufficient.  If so, it considers the test a pass and the monitor is 
complete.  If idle time was not sufficient, the monitor does not make a pass call and does not complete.  This prevents 
tip-ins from resulting in false passes. 
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CSER SYSTEM MONITOR OPERATION 

System Monitor DTC P050E:  Cold Start Engine Exhaust Temperature Too Low 

Monitor Execution Once per driving cycle, during a cold start 

Monitor Sequence Monitor data collection takes place during first 15 seconds of cold start 

Sensors OK No fault is present in any of the sensors or systems affecting the catalyst 
temperature model: Mass Air Flow (P0102, P0103), Throttle Position (P0122, 
P0123, P0222, P0223), Misfire (P0316, P0300-P0312), Injectors (P0201-
P0212), Fuel System (P0171, P0172, P0174, P0175), Secondary Air (P0412, 
P2258), Crank Position Sensor (P0320), Ignition Coil (P0351-P0360), Intake Air 
Temp (P0112, P0113), Engine Coolant Temp/Cylinder Head Temp (P0117, 
P0118, P1289, P1290), Variable Cam Timing (P0010, P0020, P0011, P0012, 
P0021, P0022), Intake Manifold Runner Control (P2008). 

Monitoring Duration Monitor completes 300 seconds after initial engine start 

 

TYPICAL CSER SYSTEM MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry condition Minimum Maximum 

Barometric Pressure 22 in. Hg  

Engine Coolant Temperature at Start 20 °F 100 °F 

Catalyst Temperature at Start 20 °F 125 °F 

Fuel Level 15%  

No Torque Reduction by Injector Cutout   

Power Takeout Not Active   

Completion condition Minimum Maximum 

Length of Time Entry Conditions are Satisfied 11 sec.  

Expected Change in Catalyst Temperature 50 °F  

Time in Idle 10 sec.  

Selected Gear Neutral Drive 

 

TYPICAL CSER SYSTEM MONITOR MALFUNCTION THRESHOLDS 

Cold start warm-up temperature ratio > 0.4 
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Variable Cam Timing System Monitor  

Variable Cam Timing (VCT) enables rotation of the camshaft(s) relative to the crankshaft (phase-shifting) as a 
function of engine operating conditions. There are four possible types of VCT with DOHC engines: 

 Intake Only (phase-shifting only the intake cam); 

 Exhaust Only (phase-shifting only the exhaust cam); 

 Dual Equal (phase-shifting the intake and exhaust cams equally); 

 Twin Independent (phase-shifting the intake and exhaust cams independently).  

All four types of VCT are used primarily to increase internal residual dilution at part throttle to reduce NOx, and to 
improve fuel economy. This allows for elimination the external EGR system. 

With Exhaust Only VCT, the exhaust camshaft is retarded at part throttle to delay exhaust valve closing for increased 
residual dilution and to delay exhaust valve opening for increased expansion work. 

With Intake Only VCT, the intake camshaft is advanced at part throttle and WOT (at low to mid-range engine speeds) 
to open the intake valve earlier for increased residual dilution and close the intake valve earlier in the compression 
stroke for increased power. When the engine is cold, opening the intake valve earlier warms the charge which 
improves fuel vaporization for less HC emissions; when the engine is warm, the residual burned gasses limit peak 
combustion temperature to reduce NOx formation. 

With Dual Equal VCT, both intake and exhaust camshafts are retarded from the default, fully advanced position to 
increase EGR residual and improve fuel economy by reducing intake vacuum pumping losses. The residual charge 
for NOx control is obtained by backflow through the late-closing exhaust valve as the piston begins its intake stroke. 

The VCT system hardware consists of a control solenoid and a pulse ring on the camshaft. The PCM calculates 
relative cam position using the CMP input to process variable reluctance sensor pulses coming from the pulse ring 
mounted on the camshaft. Each pulse wheel has N + 1 teeth where N = the number of cylinders per bank. The N 
equally spaced teeth are used for cam phasing; the remaining tooth is used to determine cylinder # 1 position. 
Relative cam position is calculated by measuring the time between the rising edge of profile ignition pickup (PIP) and 
the falling edges of the VCT pulses.  

The PCM continually calculates a cam position error value based on the difference between the desired and actual 
position and uses this information to calculate a commanded duty cycle for the VCT solenoid valve. When energized, 
engine oil is allowed to flow to the VCT unit thereby advancing and retarding cam timing. The variable cam timing 
unit assembly is coupled to the camshaft through a helical spline in the VCT unit chamber. When the flow of oil is 
shifted from one side of the chamber to the other, the differential change in oil pressure forces the piston to move 
linearly along the axis of the camshaft. This linear motion is translated into rotational camshaft motion through the 
helical spline coupling. A spring installed in the chamber is designed to hold the camshaft in the low-overlap position 
when oil pressure is too low (~15 psi) to maintain adequate position control. The camshaft is allowed to rotate up to 
30 degrees.  

Although the VCT system has been monitored under Comprehensive Component Monitoring requirements for many 
years, a new, emission-based VCT monitor is being introduced for the 2006 MY on vehicles that meet LEV-II 
emission standards. The intent of the new VCT monitoring requirements is to detect slow VCT system response that 
could cause emissions to increase greater than 1.5 * std. in addition to detecting functional problems (target errors). 

The new logic calculates the instantaneous variance in actual cam position (the squared difference between actual 
cam position and commanded cam position), then calculates the long term variance using a rolling average filter 
(Exponentially Weighted Moving Average). Continued, slow response from the VCT system will eventually 
accumulate large variances.  
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This same logic will also detect target errors that were detected by the previous CCM monitor. If the VCT system is 
stuck in one place, the monitor will detect a variance which will quickly accumulate. 

There are two variance indices, one that monitors cam variance in the retard direction and the other for the advance 
direction,. If either variance index is greater than the malfunction threshold, a VCT slow response/target error 
malfunction will be indicated (P0011, P0012, P0014, P0015 Bank 1, P0021, P0022, P0024, P0025 Bank 2). Target 
errors will tend to generate only a single over-advanced or over-retarded code while slow response will tend to 
generate both codes. 

In addition, logic has been added to determine whether the camshaft and crankshaft are misaligned by one or more 
teeth. This test calculates the absolute offset between one of the camshaft teeth and the crankshaft missing tooth at 
idle when that can is at its stop. If the error is greater than the malfunction threshold, a cam/crank misalignment error 
will be indicated (P0016 Bank 1, P0018 Bank 2). 

For systems that phase the cams immediately off of a cold start for reducing emissions or CSER (Cold Start 
Emissions Reduction) the cam position is monitored for functionality during this period of time. The logic calculates 
the instantaneous variance in actual cam position (the squared difference between actual cam position and 
commanded cam position), then calculates a longer term variance using a rolling average filter (Exponentially 
Weighted Moving Average) This is similar to the target error logic described above, but uses separate time constants 
and thresholds.  There are two variance indices, one that monitors cam variance in the retard direction and the other 
for the advance direction,. If either variance index is greater than the malfunction threshold, a VCT slow 
response/target error malfunction will be indicated (P052A, P052B, P054A, P054B (Bank 1), P052C, P052D, P054C, 
P054D (Bank 2). Target errors will tend to generate only a single over-advanced or over-retarded code while slow 
response will tend to generate both codes. 

The in-use performance ratio numerator for the VCT monitor can be incremented only if the VCT system has been 
monitored for both functional and response faults. The numerator is incremented when either a pass or a fail has 
been indicated. A fail is determined when the variance index rolling average accumulates sufficient error such that 
the malfunction threshold is exceeded and a DTC is set. A pass is determined by using a separate but identical 
variance index rolling average filter that is used to determine a fault. The minimum amount of variance needed to set 
a fault is introduced. When the variance index rolling average filter accumulates sufficient error such that the 
malfunction threshold is exceeded, a pass is indicated. Note that the monitor continues to run even after the 
numerator is incremented. 

Similar to the previous CCM monitor, the VCT solenoid output driver in the PCM is checked electrically for opens 
and shorts (P0010 Bank 1, P0020 Bank 2). 
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VCT Monitor Operation: 

DTCs P0010 - Camshaft Position Actuator Circuit (Bank 1) 

P0011 - Intake Camshaft Position Timing - Over-Advanced (Bank 1) 

P0012 - Intake Camshaft Position Timing - Over-Retarded (Bank 1) 

P0014 - Exhaust Camshaft Position Timing - Over-Advanced (Bank 1) 

P0015 - Exhaust Camshaft Position Timing - Over-Retarded (Bank 1) 

P0016 - Crank/Cam Position Correlation (Bank 1) 

P0020 - Camshaft Position Actuator Circuit (Bank 2) 

P0021 - Intake Camshaft Position Timing - Over-Advanced (Bank 2) 

P0022 - Intake Camshaft Position Timing - Over-Retarded (Bank 2) 

P0024 - Exhaust Camshaft Position Timing - Over-Advanced (Bank 2) 

P0025 - Exhaust Camshaft Position Timing - Over-Retarded (Bank 2) 

P0018 – Crank/Cam Position Correlation (Bank 2) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK IAT, ECT, EOT, IMRC, TP, MAF, CKP, and CMP 

Monitoring Duration 5 - 10 seconds for circuit faults and functional checks, 300 - 900 seconds for 
target error 

 
 

Typical VCT response/functional monitor entry conditions: 

Entry condition Minimum Maximum 

Engine RPM (rpm to get minimum oil pressure) 400  

Engine RPM (for P0016/P0018 only)  500 4500 

Engine Coolant Temperature 18 oF  

Time Since Start (function of ECT at start) (time to 
build oil pressure at start) 

2 sec  

VCT control enabled and commanded to advance or 
retard cam ** 

n/a n/a 

** VCT control of advance and retard by the engine is disabled in crank mode, when engine oil is, while 
learning the cam/crank offset, while the control system is "cleaning" the solenoid oil passages, throttle 
actuator control in failure mode, and if one of the following sensor failures occurs: IAT, ECT, EOT, MAF, TP, 
CKP, CMP, or IMRC or a VCT solenoid fails. 
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Typical VCT monitor malfunction thresholds: 

VCT solenoid circuit:  Open/short fault set by the PCM driver 

Cam/crank misalignment: > or = one tooth difference, or 16 crank degrees 

Response/target error - VCT over-advance variance too high: 40 to 700 degrees squared 

Response/target error - VCT over-retard variance too high: 40 to 700 degrees squared 

Response/target error - Cam bank-to-bank variance too high: 40 to 700; degrees squared 

 
 

J1979 VCT Monitor Mode $06 Data 

Monitor ID Test ID Description for CAN Units 

$35 $80 Camshaft Advanced Position Error Bank 1 
(P011/P0014) 

Unsigned, Angular degrees 

$35 $81 Camshaft Retarded Position Error Bank 1 
(P0012/P0015) 

Unsigned, Angular degrees 

$36 $80 Camshaft Advanced Position Error Bank 2 
(P0021/P0024) 

Unsigned, Angular degrees 

$36 $81 Camshaft Retarded Position Error Bank 2 
(P0022/P0025) 

Unsigned, Angular degrees 
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Gasoline Direct Injection 

Ford is adding gasoline Direct Injection (DI) to many of its engines for improved fuel economy, performance and 
emissions. Most engines will also incorporate a turbocharger when they go to DI, however, some engines will not. 
Engines with turbo charging are designated as GTDI (Gasoline Turbo Direct Injection) and engine without turbo 
charging are designated GDI (Gasoline Direct Injection). 

The fuel systems for both of these variants are very similar. The only difference is that the GDI engine does not 
have the turbo controls that consist of the Turbocharger, Wastegate Control Valve, Compressor Bypass Valve and 
the sensor that contains the Throttle Inlet Pressure Sensor (TCB-A) and Throttle Charge Temperature Sensor 
(CACT) 

Ford's first GTDI engine was introduced in the 2010 MY. The 3.5 L GTDI engine was based off the 3.5L IVCT 
engine used in the Taurus, Edge, etc. The GTDI version was introduced in the 2010 MY Ford Flex, Lincoln MKR 
(CUV), Taurus and Lincoln MKS (sedan).  

The PCM for the GTDI engine controls the following sensors and actuators: 

Outputs/Actuators: Electronic Throttle Control, Variable Cam Timing (Intake only), Wastegate Control Valve, 
Compressor Bypass Valve, Ignition timing, Fuel injectors (Direct Injection), Fuel Rail Pressure Control Valve 

Inputs/Sensors: MAP, Manifold Charge Temp, Throttle Inlet Pressure, Throttle Charge Temp, Intake Air Temp, 
BARO, Cylinder Head Temp, Cam & Throttle positions, Engine Speed, Fuel Rail Pressure, UEGO (front, control), 
HEGO (rear fuel trim) 
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For the 2011 MY, 3.5L/3.7L engine was upgraded from ICVT (Intake-only Variable Cam Timing) to TIVCT (Twin 
Independent Variable Cam Timing. The 3.5L GTDI engine in the F-150 is based off this upgraded engine (3.5L 
GTDI TIVCT). The DI and turbo controls, however, are unchanged. 

For the 2011 MY, the Explorer will be available with a 2.0L GTDI engine with TIVCT. For 2012 MY, it is also available 
in the Edge. The DI and turbo controls are similar to the 3.5L GTDI with the exception that there is only one 
turbocharger. 

For the 2012 MY, the Focus will be available with a 2.0L GDI engine with TIVCT. The controls are similar to the 
2.0L GTDI engine. The only difference is that the GDI engine does not have the turbo controls that consist of the 
Turbocharger, Wastegate Control Valve, Compressor Bypass Valve and the sensor that contains the Throttle Inlet 
Pressure Sensor (TCB-A) and Throttle Charge Temperature Sensor (CACT) 

Because GDI engine controls and OBD are a subset of the GDTI engine controls and OBD, they will all be described 
in this chapter. 

 Intake Air Temperature 1 Sensor (IAT1) 

The Intake Air Temperature 1 sensor (also called Air Charge Temperature) is used for the inference of ambient 
temperature for several PCM strategy features. In previous designs, the Intake Air Temperature 1 sensor was 
physically integrated with the Mass Air Flow (MAF) sensor.  In this design, the Intake Air Temperature 1 sensor is a 
stand-alone sensor and is mounted near the air cleaner. 

Intake Air Temperature 1 Sensor Circuit Range Check  

DTCs P0112   Intake Air Temperature Sensor 1 Circuit Low (Bank 1) 

P0113   Intake Air Temperature Sensor 1 Circuit High (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Intake Air Temperature 1 Sensor Circuit Range Check Malfunction Thresholds 

P0112     IAT1 voltage < 0.244 volts 

P0113     IAT1 voltage > 4.96 volts 

 

Intake Air Temperature Sensor 1 Circuit Intermittent Check  

DTCs P0114   Intake Air Temperature Sensor 1 Intermittent/Erratic (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Air Charge Temperature Sensor Check Malfunction Thresholds 

10 intermittent out-of-range events per driving cycle  
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Charge Air Cooler Temperature Sensor (CACT) 

The Charge Air Cooler Temperature sensor (also known as Throttle Charge Temperature) refines the estimate of 
air flow rate through the throttle. 

Throttle Charge Temperature Sensor Circuit Range Check  

DTCs P007C   Charge Air Cooler Temperature Sensor Circuit Low (Bank 1) 

P007D   Charge Air Cooler Temperature Sensor Circuit High (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Throttle Charge Temperature Sensor Circuit Range Check Malfunction Thresholds 

P007C     CACT voltage < 0.244 volts 

P007D     CACT voltage > 4.96 volts 

 

 

Intake Air Temperature 2 Sensor (IAT2) 

The Intake Air Temperature 2 sensor (also known as Manifold Charge Temperature) is mounted to the intake 
manifold and is used to compute cylinder air charge and provide input for various spark control functions. It is 
integrated with the intake manifold pressure sensor. 

Manifold Charge Temperature Sensor Circuit Range Check  

DTCs P0097   Intake Air Temperature Sensor 2 Circuit Low (Bank 1) 

P0098   Intake Air Temperature Sensor 2 Circuit High (Bank 1) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Manifold Charge Temperature Sensor Circuit Range Malfunction Thresholds 

P0097     IAT2 voltage < 0.244 volts 

P0098     IAT2 voltage > 4.96 volts 
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IAT1, CACT, IAT2, EOT Temperature Sensor Transfer Function 

Volts A/D counts in PCM Temperature, degrees F 

4.89 1001 -40 
4.86 994 -31 
4.81 983 -22 
4.74 970 -13 
4.66 954 -4 
4.56 934 5 
4.45 910 14 
4.30 880 23 
4.14 846 32 
3.95 807 41 
3.73 764 50 
3.50 717 59 
3.26 666 68 
3.00 614 77 
2.74 561 86 
2.48 508 95 
2.23 456 104 
1.99 407 113 
1.77 361 122 
1.56 319 131 
1.37 280 140 
1.20 246 149 
1.05 215 158 
0.92 188 167 
0.80 165 176 
0.70 144 185 
0.61 126 194 
0.54 110 203 
0.47 96 212 
0.41 85 221 
0.36 74 230 
0.32 65 239 
0.28 57 248 
0.25 51 257 
0.22 45 266 
0.19 40 275 
0.17 35 284 
0.15 31 293 
0.14 28 302 
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IAT1, CACT, IAT2 Key-Up Correlation Check 

Once the IAT1, CACT, IAT2 are confirmed to be in-range, the key-up correlation test compares the three 
temperatures on key-up after a long period off key-off time (6 hours).  The three-way correlation test is run only once 
per power-up.   

After a long key-off period, the three temperature sensors are expected to report nearly the same temperature.  The 
exception to this is when a block heater is used.  Block heater use can cause these three air temperature sensors to 
widely differ from each other.  To detect if an engine coolant heater is active we compare Cylinder Head Temperature 
(CHT) to Transmission Fluid Temperature (TFT).  A significant temperature difference (10°F) indicates block heater 
activity.  

The IAT, CACT, and IAT2 are mounted along the engine air intake system. 

 The IAT is mounted in the engine air inlet (near air cleaner). 

 The CACT is mounted near the throttle inlet. 

 The IAT2 is mounted inside the intake manifold. 

If the sensors all agree, no malfunction is indicated and the test is complete.  Specifically, the three way check 
compares 3 sensor pairings.  All three pairings must correlate to pass this test. 

 IAT and CACT agree within a tolerance (±30°F) and  

 CACT and IAT2 agree within a tolerance (±30°F) and 

 IAT2 and IAT agree within a tolerance (±30°F). 

Case 1   At least two correlation pairings are within tolerance (±30°F).  All sensors pass. 

Case 2   One correlation pairing is within tolerance (±30°F).  Those two sensors that correlate pass, the third sensor 
is flagged as faulted. 

Case 3   Zero correlation pairings are within tolerance (±30°F).  P00CE   Intake Air Temperature Measurement 
System – Multiple Sensor Correlation 
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Engine Air Temperature Sensor Key-Up Correlation Check 

DTCs P0111   Intake Air Temperature Sensor 1 Circuit Range/Performance (Bank 1) 

P007B   Charge Air Cooler Temperature Sensor Circuit Range/Performance (Bank 1) 

P0096   Intake Air Temperature Sensor 2 Circuit Range/Performance (Bank 1) 

P00CE   Intake Air Temperature Measurement System – Multiple Sensor Correlation 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT1, CACT, IAT2, TFT 

Monitoring Duration Immediate 

 

Engine Air Temperature Sensor Key-Up Correlation Check Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

CHT – TFT at start (block heater inferred)  +10 °F 

 
Typical Engine Air Temperature Sensor Key-Up Correlation Check Malfunction Thresholds 

CHT at least 10°F hotter than TFT means block heater detected. 
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IAT1, CACT, IAT2 Out of Range Hot Check 

The IAT1, CACT, IAT2 are all checked for maximum expected temperature readings during a steady state driving 
condition.  When parked at hot ambient temperatures or after heavy load operation, these temperatures can climb 
to unusually high temperatures thus the "too hot" check is not done at those conditions. 

Engine Air Temperature Sensor Out of Range Hot Check 

DTCs P0111   Intake Air Temperature Sensor 1 Circuit Range/Performance (Bank 1) 

P007B   Charge Air Cooler Temperature Sensor Circuit Range/Performance (Bank 1) 

P0096   Intake Air Temperature Sensor 2 Circuit Range/Performance (Bank 1) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration 250 seconds to register a malfunction 

 

Engine Air Temperature Sensor Out of Range Hot Check Entry Conditions 

Entry condition Minimum Maximum 

Vehicle speed 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

For IAT1, Load below a maximum load threshold 1.0  

 
Typical Engine Air Temperature Sensor Out of Range Hot Check Malfunction Thresholds 

P0111     IAT1 > 150°F 

P007B     CACT > 220°F 

P0096     IAT2 > 240°F 
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Barometric Pressure Sensor (BARO) 

The Barometric Pressure Sensor (BARO) is used to directly measure barometric pressure and for exhaust back 
pressure estimation.  (Exhaust back pressure influences speed density based air charge computation.) The BARO 
sensor is directly mounted to the PCM circuit board. 

The BARO sensor has a high accuracy operating range of 60 to 115 kPa (17.7 to 34.0 "Hg) and a full operating 
range of 7.6 to 121.6 kPa. The voltage is electrically clipped between 0.3 and 4.8 volts. 

A P2228 or P2229 DTC indicates that either the sensor is electrically faulted or the sensed barometric pressure is 
outside the normal operating range. 

 
BARO Sensor Transfer Function 

Vout=Vref * (0.007895 * Pressure (in kPa) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 7.6 2.2 
0.5 12.7 3.8 

2.638 60 17.7 
4.54 115 34.0 
4.75 120.3 35.5 
4.8 121.6 35.9 

 

Barometric Pressure Sensor Range Check 

DTCs P2228   Barometric Pressure Circuit Low 

P2229   Barometric Pressure Circuit High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Barometric Pressure Sensor Range Check Malfunction Thresholds 

P2228     BP < 2.0 volts (above 15,000 ft altitude) 

P2229     BP > 4.4 volts  (below -1,000 ft altitude) 
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Turbocharger Boost Sensor A (TCB-A)  

The Turbocharger Boost Sensor A (also known as Throttle Inlet Pressure (TIP)) is the feedback sensor for turbo 
boost control.  Boost control algorithm computes desired boost from operating conditions and adjusts the 
pneumatically-controlled boost pressure limit to achieve that desired boost pressure.  TCB-A is also used to compute 
air flow rate through the throttle independently of the primary air charge computation for torque monitoring (and intake 
manifold leak detection).  

The TCB-A sensor is physically integrated with the Charge Air Cooler Temperature Sensor. The boost sensor has 
a specified range of 20 to 300 kPa. The voltage is electrically clipped between 0.3 to 4.8 volts, 

 

 
TCB-A and MAP Sensor Transfer Function 

Vout=(Vref / 5) * (0.0146428 * Pressure (in kPa) + 0.1072) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 13.16 3.89 
0.4 20 5.91 

0.986 60.0 17.72 
2.157 140 41.34 
3.329 220.0 64.97 
4.5 300 88.59 
4.8 320.49 94.64 

 

Throttle Inlet Pressure Sensor Range Circuit Check 

DTCs P0237   Turbocharger/Supercharger Boost Sensor A Circuit Low 

P0238   Turbocharger/Supercharger Boost Sensor A Circuit High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Throttle Inlet Pressure Sensor Range Circuit Check Malfunction Thresholds 

P0237     TCB-A voltage < 0.19 volts 

P0238     TCB_A voltage > 4.88 volts 
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Throttle Inlet Pressure Sensor Range Circuit Intermittent Check  

DTCs P025E   Turbocharger/Supercharger Boost Sensor "A" Intermittent/Erratic 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Throttle Inlet Pressure Sensor Range Circuit Malfunction Thresholds 

10 intermittent out-of-range events per driving cycle  
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Intake Manifold Pressure (MAP) Sensor 

The Manifold Absolute Pressure (MAP) sensor is used for the Speed Density air charge calculation.  

The MAP sensor is physically integrated with the Intake Air Temperature 2 sensor. The MAP sensor has a specified 
range of 10 to 200 kPa. The voltage is electrically clipped between 0.3 to 4.8 volts, 

 

 
TCB-A nd MAP Sensor Transfer Function 

Vout=Vref * (0.0044736 * Pressure (in kPa) + 0.035263) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 5.53 1.63 
0.40 10.0 2.95 
1.630 65.0 19.19 
2.301 95.0 28.05 
3.643 155.0 45.77 
4.65 200.0 59.06 
4.8 206.71 61.04 

 

Intake Manifold Pressure Sensor Range Circuit Check 

DTCs P0107   Manifold Absolute Pressure/BARO Sensor Low 

P0108   Manifold Absolute Pressure/BARO Sensor High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Intake Manifold Pressure Sensor Range Circuit Check Malfunction Thresholds 

P0107     MAP voltage < 0.19 volts 

P0108     MAP voltage > 4.88 volts 
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Intake Manifold Pressure Sensor Range Circuit Intermittent Check  

DTCs P0109   Manifold Absolute Pressure/BARO Sensor Intermittent 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Intake Manifold Pressure Sensor Range Circuit Malfunction Thresholds 

25 intermittent out-of-range events per driving cycle 
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BARO, TCB-A, MAP Sensor 3-Way Correlation Check at Key-Up 

At key-up BARO, TCB-A, and MAP are compared.  If any two agree and one does not, that sensor is declared 
faulted. 

BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up 

DTCs P2227   P0236   P0106   Barometric Pressure Circuit Range/Performance 

Monitor execution At key-up 

Monitor Sequence None 

Sensors OK BP, MAP, TIP 

Monitoring Duration 0.2 seconds 

 
BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 10 seconds  

Battery Voltage 6.75 volts  

 
 

Typical BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up Malfunction Thresholds 

|TCB-A – MAP|  <  2.72"Hg 

|BARO – MAP|   < 2.03"Hg 

|BARO – TCB-A|     <  2.14"Hg 
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BARO, TCB-A  and  TCB-A, MAP Sensor 2-Way Correlation Check 

Should a BARO, TCB-A, or MAP sensor pass the key-on test but become faulted during operation, two air pressure 
sensor correlation check are made.   

 At low engine air flows no turbocharger boost is commanded and BARO should be very close to TCB-A. 

 In certain operation regions, MAP can be estimated from TCB-A, throttle angle, and engine speed (a.k.a. 
speed-throttle). 

These two correlations are then used to infer if any of the three air pressure sensors are faulted 

BARO, TCB-A Sensor 2-Way Correlation Check Entry 

DTCs P2227 Barometric Pressure Sensor "A" Circuit Range/Performance 

P0236 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance 

P0106   Barometric Pressure Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK BP, TIP, MAP 

Monitoring Duration 10 seconds 

 
BARO, TCB-A Sensor 2-Way Correlation Check Entry Conditions 

Entry condition Minimum Maximum 

Low TP   4.0° 

Low engine rpm  1500 rpm 

 
Typical BARO, TCB-A Sensor 2-Way Correlation Check Entry Malfunction Thresholds 

pass        (|BARO – TCB-A|   <  5.5"Hg) AND (|MAP – Estimated MAP|  < 3.5"Hg) 

P2227     (|BARO – TCB-A|   >  5.5"Hg) AND (|MAP – Estimated MAP|  < 1.8"Hg) 

P0106     (|BARO – TCB-A|   <  1.8"Hg) AND (|MAP – Estimated MAP|  > 3.5"Hg) 

P0236     (if none of above conditions met) 
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Compressor Bypass Valve(s) 

The compressor bypass valve(s) is used to prevent backflow though the turbocharger compressors when the throttle 
is rapidly closed to avoid an undesirable audible noise.  The high pressure downstream of the compressor bypasses 
the compressor as it travels upstream when the valve is open.  In this application, two compressor bypass valves 
are used to establish a sufficient bypass flow rate. The compressor bypass valve(s) are checked for electrical faults. 

Compressor Bypass Valve Circuit  Check Operation: 

DTCs P0034   Turbocharger/Supercharger Bypass Valve "A" Control Circuit Low 

P0035   Turbocharger/Supercharger Bypass Valve "A" Control Circuit High 

P00C1   Turbocharger/Supercharger Bypass Valve "B" Control Circuit Low 

P00C2   Turbocharger/Supercharger Bypass Valve "B" Control Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
 

Compressor Bypass Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 
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Wastegate Pneumatic Solenoid Valve 

The wastegate (one per turbocharger) allows exhaust pressure to bypass the turbocharger's turbine, to control 
compressor speed (on the same shaft), and thus boost pressure.  The wastegate controller is actually a mechanical-
pneumatic boost pressure controller.  Its boost pressure limit can be increased within a limited range by altering the 
pressure "seen" by the pneumatic actuator.  The wastegates are only controlled indirectly by the PCM via the 
wastegate pneumatic solenoid. 

A high pressure on the wastegate actuator's diaphragm tends to open the wastegate.  The solenoid valve normally 
connects compressor out pressure (boost) to the wastegate actuator's diaphragm, resulting in the regulation of 
maximum boost pressure (to a constant value).  Using the wastegate vent solenoid to partially vent (reduce) that 
control pressure increases the regulated maximum boost. 

As the compressor outlet pressure increases, a pneumatically powered actuator opens each turbocharger wastegate 
to limit compressor outlet pressure.  The wastegate pneumatic solenoid valve modulates that feedback pressure to 
increase the boost pressure limit.  A duty cycle of 100% vents feedback thus eliminating any wastegate controlled 
boost limit.  A duty cycle of 0% results in the base boost limit of approximately 5 psi gauge. 

 

 

Wastegate Pneumatic Solenoid Valve Circuit  Check Operation 

DTCs P0245   Turbocharger/Supercharger Wastegate Solenoid A Low 

P0246   Turbocharger/Supercharger Wastegate Solenoid A High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 

 
  

Wastegate solenoid Wastegate actuator 
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Vacuum Actuated Wastegate System 

The 3.5L GTDI was introduced with a mechanical-pneumatic boost pressure controller as described in the 
previous section. Boost pressure is limited mechanically via a diaphragm and spring. Boost pressure can be 
increased within a limited range by controlling a wastegate pneumatic solenoid. 

The 2.0L GTDI was introduced with a vacuum actuated wastegate. This permits control of the wastegate position 
at all engine conditions. The wastegate can be opened at some part load conditions to reduce the backpressure on 
the engine. This reduces pumping losses and improves efficiency and fuel economy. A vacuum sensor was added 
to improve the accuracy and robustness of the control system. 

 

 

2.0LGTDI (EcoBoost) Vacuum Schematic for Wastegate Control System 
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Wastegate Pneumatic Solenoid Valve Circuit Check Operation 

DTCs P0245   Turbocharger/Supercharger Wastegate Solenoid A Low 

P0246   Turbocharger/Supercharger Wastegate Solenoid A High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 - 3 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 

 

Note that the Wastegate B DTCs are only used with the Ford GT. 

Wastegate Pneumatic Solenoid Valve Circuit Check Operation 

DTCs P0249   Turbocharger/Supercharger Wastegate Solenoid B Low 

P0250   Turbocharger/Supercharger Wastegate Solenoid B High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 - 3 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 
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Under steady conditions, the control pressure error should be small. Control pressure lower than expected could 
indicate an air leak between wastegate canister and the wastegate solenoid, and insufficient source of vacuum, or 
that the wastegate solenoid is stuck off. Control pressure higher than expected could indicate that the wastegate 
solenoid is stuck on 

Wastegate Control Pressure Check Operation 

DTCs P1015   Wastegate Control Pressure Lower Than Expected 

P1016   Wastegate Control Pressure Lower Than Expected 

Monitor execution Continuous 

Sensors OK No P100F, P1011, P1012, P1013, P0245, P0246 DTCs 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Check Entry Conditions 

Entry Condition Minimum Maximum 

Desired wastegate control pressure is stable:  

        (desired pressure - expected pressure). 

 0.5 in Hg 

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P1015 - Wastegate control pressure error > 3 in Hg 

P1016 - Wastegate control pressure error > 5 in Hg 
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Wastegate Control Pressure Sensor 

The wastegate control pressure sensor is checked for opens, short and intermittents, P1012, P1013 and P1014. 

Wastegate Control Pressure Sensor Check Operation 

DTCs P1012    Wastegate Control Pressure Sensor Circuit Low 

P1013    Wastegate Control Pressure Sensor Circuit High 

P1014    Wastegate Control Pressure Sensor Circuit Intermittent/Erratic 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Sensor Transfer Function 

Vout=(Vref / 5) * (0.04399 * Pressure (in kPa) - 0.140) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 10.0 2.95 
0.4 12.3 3.62 
1.0 25.9 7.65 
2.0 48.6 14.36 
3.0 71.4 21.07 
4.5 105.5 31.14 
4.8 112.8 33.31 

 
Wastegate Control Pressure Sensor Check Entry Conditions 

Entry Condition Minimum Maximum 

none   

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P1012 – voltage < 0.20 V 

P1013 – voltage > 4.93 V 

P1014 – open or shorted > 10 events in a driving cycle 
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The wastegate control pressure sensor reading is checked at key-up using a four-way correlation check. If the 
wastegate control pressure sensor reading is higher or lower than the readings of the BARO, MAP, and TIP, a P100F 
is set. .A P1011 is set if the wastegate control pressure is greater than BARO. 

Wastegate Control Pressure Sensor Check Operation 

DTCs P1011   Wastegate Control Pressure Sensor Circuit Range/Performance 

P100F    Wastegate Control Pressure/BARO Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK No P1012, P1013, P1011, P2228, P2229, P2227, P0236, P0106 DTCs. 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Sensor Check Entry Conditions 

Entry Condition Minimum Maximum 

Engine off time (P100F only) 20 sec  

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P100F –  pressure error exceeds 2.5 in Hg 

P1011 – pressure exceeds BARO by > 3.0 in Hg 
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Electric Turbocharger Wastegate 

Beginning in the 2017 MY, Ford will be introducing an electrically controlled wastegate for turbocharger speed control 
in the 2017 MY 3.5L F150. The electric wastegate is an H-Bridge driven, motor controlled valve with a position 
sensor. The 3.5L will use two wastegates, one for each bank.  

Wastegate Actuator “A” 

Wastegate Circuit A Check Operation 

DTCs P0243 - Turbocharger/Supercharger Wastegate Solenoid A Low 

P2ABD - Turbocharger/Supercharger Wastegate Actuator "A" Driver 
Current/Temp Too High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 0.4 seconds 

 
 

Wastegate Circuit A malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set DTC. 

 

Under steady conditions, the turbo wastegate position error should be small. Waste gate position lower than 
expected or higher than expected will set the appropriate DTC. Under dynamic conditions, the waste gate should 
follow the commanded position in a specified time. 

Wastegate A Functional Check Operation 

DTCs P25B3 Turbocharger/Supercharger Wastegate "A" Stuck Open 

P25B4 Turbocharger/Supercharger Wastegate "A" Stuck Closed 

P0244 Turbocharger/Supercharger Wastegate Actuator "A" 
Range/Performance 

Monitor execution Continuous 

Sensors OK No P0243, P2ABD DTCs 

Monitor Sequence None 

Monitoring Duration 5.5 seconds 

 
 

Wastegate A Functional Check malfunction thresholds: 

P25B3 - Wastegate position error > 20 mm 

P25B4 - Wastegate position error > 20 mm 
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Wastegate position sensor circuit faults can be caused by sensor opens or shorts or out of range faults. An out of 
range fault can be caused by mechanical linkage over-travel faults as well as electrical faults. 

Wastegate Position Sensor A 

Wastegate Position Sensor Circuit Check Operation 

DTCs P2AB8 - Wastegate Position Sensor "A" Circuit Low 

P2AB9 - Wastegate Position Sensor "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 4 seconds 

 
 

Wastegate Position Sensor A Circuit malfunction thresholds: 

P2AB8     Wastegate Position Sensor “A” voltage < 0.50 volts 

P2AB9     Wastegate Position Sensor “A” voltage > 4.50 volts 

 

 
Wastegate Actuator “B” 

Wastegate Circuit B Check Operation 

DTCs P0247 - Turbocharger/Supercharger Wastegate Solenoid B Low 

P2ABE - Turbocharger/Supercharger Wastegate Actuator "B" Driver 
Current/Temp Too High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 0.4 seconds 

 
 

Wastegate Circuit B malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set DTC. 
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Under steady conditions, the turbo wastegate position error should be small. Waste gate position lower than 
expected or higher than expected will set the appropriate DTC. Under dynamic conditions, the waste gate should 
follow the commanded position in a specified time. 

Wastegate B Functional Check Operation 

DTCs P25B5 Turbocharger/Supercharger Wastegate "B" Stuck Open 

P25B6 Turbocharger/Supercharger Wastegate "B" Stuck Closed 

P0248 Turbocharger/Supercharger Wastegate Actuator "B" 
Range/Performance 

Monitor execution Continuous 

Sensors OK No P0247, P2ABE DTCs 

Monitor Sequence None 

Monitoring Duration 5.5 seconds 

 
 

Wastegate B Functional Check malfunction thresholds: 

P25B5 - Wastegate position error > 20 mm 

P25B6 - Wastegate position error > 20 mm 

 
Wastegate position sensor circuit faults can be caused by sensor opens or shorts or out of range faults. An out of 
range fault can be caused by mechanical linkage over-travel faults as well as electrical faults. 

Wastegate Position Sensor B 

Wastegate Position Sensor B Circuit Check Operation 

DTCs P2ABB - Wastegate Position Sensor "B" Circuit Low 

P2ABC - Wastegate Position Sensor "B" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 4 seconds 

 
 

Wastegate Position Sensor B Circuit malfunction thresholds: 

P2ABB     WGP “A” voltage < 0.50 volts 

P2ABC     WGP “A” voltage > 4.50 volts 
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Boost Control 

The boost control system determines a desired boost.  Active control occurs when the desired boost is above base 
boost where base boost is defined as that boost that results when the wastegate vent solenoid is not venting (circuit 
off). 

The following conditions may result in underboost. 

 One or more wastegates stuck open 

 Large conduit leak between compressor and throttle 

The following conditions may result in overboost. 

 One or more wastegates stuck closed 

 One or more control hoses leaking/disconnected between wastegate diaphragm and wastegate vent 
solenoid. 

 Wastegate vent solenoid stuck in vent position 

 Control hoses to wastegate vent solenoid swapped. 

 Hose between boost volume and wastegate vent solenoid disconnected. 

 Not-yet-detected Turbocharger Boost sensor in-range failure. 

 

 

 

The boost control system computes a desired boost based on operating conditions.  Via the wastegate pneumatic 
solenoid valve, it varies the boost pressure limit to achieve its desired boost level (measured by the TCB-A sensor).  
The air charge control regulates the throttle to control the intake manifold pressure (MAP). 
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OverBoost Control Functional Check Operation: 

DTCs P0234 (Turbocharger/Supercharger A Overboost Condition) 

Monitor execution continuous 

Monitor Sequence none 

Sensors/Actuators OK CBV, TCB-A, WGS, BARO 

Monitoring Duration 5 seconds (up/down timer) 

 
OverBoost Control Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Wastegate Duty Cycle  0.05 

 
OverBoost Control Functional Check Malfunction Thresholds: 

(Boost Pressure Desired – Boost Pressure Actual)  > 4 psi 

 

 

UnderBoost Control Functional Check Operation: 

DTCs P0299 (Turbocharger/Supercharger A Underboost Condition) 

Monitor execution continuous 

Monitor Sequence none 

Sensors/Actuators OK CBV, TCB-A, WGS, BARO 

Monitoring Duration 5 seconds (up/down timer) 

 
OverBoost Control Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Wastegate Duty Cycle 0.95  

 
OverBoost Control Functional Check Malfunction Thresholds: 

(Boost Pressure Desired – Boost Pressure Actual)  > 4 psi 
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Fuel Injectors, Gasoline Direct Injection 
 
Overview 
 
The Gasoline Direct Injection (GDI) system is similar to a Port Fuel Injection (PFI) system with the exception of an 
added high-pressure pump.   

 An in-tank pump supplies 65 psi fuel to the high pressure, camshaft-driven pump.   
 The PCM-controlled pump produces a selectable pressure in the fuel rail(s).  
 On/off injectors meter the high pressure fuel directly into the cylinders. 

 
 

 
 

GDI Fuel Injectors, Rail, and High Pressure Pump 
 
 
Gasoline Direct Injection (GDI) injectors spray liquid fuel, under high pressure, directly in the cylinder when 
activated. The high pressure fuel is supplied to the injector by a common fuel rail. The desired fuel pressure is 
determined by the PCM. Fuel injector pulsewidth is based on actual fuel pressure which is measured by a pressure 
sensor in the common rail. 
 
Injection typically occurs in the cylinder's intake and compression stroke.  Under certain conditions, multiple 
injections can occur per cylinder event. Since injection pressure is variable, the fuel mass injected is a function of 
both fuel pressure and injector pulsewidth. 
 
A typical PFI injector is activated by applying battery voltage to it.  The GDI injector driver applies a high voltage (65 
volts) to initially open the injector and then controls injector current to hold it open during injection. 
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Fuel Injectors 
 
A typical PFI injector is single side controlled by the PCM.  The GDI injector has two wires per injector routed to the 
PCM.  The injector high side goes to a PCM pin (or two pins) that are common between an injector pair. The PCM 
contains a smart driver that monitors and compares high side and low side injector currents to diagnose numerous 
faults.  All injector fault modes, however, are mapped into a single DTC per injector.   
 
A higher-than-battery-voltage supply (internally generated within the PCM) is used to open the injector and 
modulated battery voltage holds the injector open. The injector driver IC controls three transistor switches that 
apply the boost voltage and then modulate injector current. Should that full voltage be unavailable, the proper 
injector opening current may not be generated in the time required.  This fault (P062D) is detected on a per 
cylinder basis and reported without specifying a particular cylinder. 
 
 

 
 

GDI Fuel Injector 
 
 
 

Injector Circuit Check Operation 

DTCs P0201 through P0206 (Cylinder x Injector Circuit) 

P062D   Fuel Injector Driver Circuit Performance  

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 10 seconds 

 
Typical Injector Circuit Check Entry Conditions   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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 Fuel Volume Regulator 

The high pressure fuel pump raises Fuel Rail Pressure (FRP) to the desired level to support fuel injection 
requirements.  Unlike Port Fuel Injection (PFI) systems, with Gasoline Direct Injection (GDI), the desired fuel rail 
pressure ranges widely over operating conditions. 
 
The Fuel Volume Regulator is controlled to allow a desired fraction of the pump's full displacement (fuel volume) 
into the fuel rail.  A fuel rail pressure control algorithm computes the required fraction of fuel pump volume to 
achieve the desired pressure.  The high pressure fuel pump can only increase (and not reduce) fuel rail pressure.  
Fuel Injection is used to reduce fuel rail pressure. 
 

                           
High Pressure Fuel Pump and Cutaway view 

 
The Fuel Volume Regulator (FVR) is a solenoid valve permanently mounted to the pump assembly.  It selects one 
of two plumbing elements upstream of the pump chamber. The next figure shows the solenoid valve in the un-
powered position.) 

 
Solenoid State Plumbing Element Selected 

Un-powered Flow Through (i.e. Check Valve Disabled) 

Energized Check Valve 
 

The FVR control is done synchronous to the cam position on which the pump is mounted.  The synchronous FVR 
control must take into account that the camshaft phasing is varied during engine operation for purposes of valve 
control. 

 

 
High Pressure Pump Plumbing Schematic 

  

Fuel to fuel rail Fuel from lift pump 

FVR de-energized, 
no pumping action 
results 
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Fuel Volume Regulator Control 

 
The FVR solenoid coil may overheat and fail if constant battery voltage is applied.  For that reason, the PCM is 
equipped with protections to prevent FVR damage due certain wiring faults.   
 
The FVR is a two wire device (high and low side control) with both wires routed to the PCM. This means that either 
or both wires can generate the DTC(s). 
 

Fuel Volume Regulator  Circuit Check Operation 

DTCs P0001 Fuel Volume Regulator Control Circuit / Open  

P0003 Fuel Volume Regulator Control Circuit Low 

P0004 Fuel Volume Regulator Control Circuit High 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration not applicable 

 
 

FVR de-energized 
Check valve open 

FVR de-energized 
Check valve open 

FVR energized 
Check valve closed 

FVR de-energized 
Check Valve closed 

FVR 
control 
signal 
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Fuel Rail Pressure Sensor 

The fuel rail pressure control system uses the measured fuel rail pressure in a feedback control loop to achieve the 
desired fuel rail pressure.  The fuel injection algorithm uses actual fuel rail pressure in its computation of fuel injector 
pulse width and fuel injection timing. 

The Fuel Rail Pressure sensor is a gauge sensor. Its atmospheric reference hole is in the electrical connector. The 
fuel rail pressure sensor has a nominal range of 0 to 26 MPa (0 to 260 bar, 0 to 3770 psi).  This pressure range is 
above the maximum intended operating pressure of 15 MPa and above the pressure relief valve setting of 19.4 MPa.  
The sensor voltage saturates at slightly above 0.2 and slightly below 4.8 volts. 

 

 

Fuel Rail Pressure Sensor 
 

Fuel rail pressure can  develop a vacuum when the vehicle cools after running.  Vacuums can be measured by the 
FPR gauge sensor as voltages near the 0.2 Volt limit. 
 
 

FRP Sensor Transfer Function 

FRP  =  −471.37 psi  +  (FRP_voltage / 5.0 volts) * 4713.73 psi 

Volts Pressure, MPa  (gauge) Pressure, psi  (gauge) 

4.80 27.95 4054 

4.50 26 3771 

3.50 19.5 2828 

2.50 13.0 1885 

1.50 6.5 943 

0.50 0 0 

0.20 -1.95 -283 
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FRP Open/Short Check Operation: 

DTCs P0192 - Fuel Rail Pressure Sensor A Circuit Low 

P0193 - Fuel Rail Pressure Sensor A Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds to register a malfunction 

 

Typical FRP Sensor Check Malfunction Thresholds: 

FRP voltage < 0.20 volts    or    FRP voltage > 4.80 volts 

 
A fuel pressure sensor that is substantially in error results in a fuel system fault (too rich / too lean).  If actual fuel 
rail pressure exceeds measured pressure, more fuel than that which would be expected is injected and vice versa.  
This fuel error would show up in the long term and short term fuel trim. 
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Fuel Rail Pressure Control 

Fuel rail pressure is maintained via: 

 Feed-forward knowledge of pump command and injector fuel quantity and  

 Feedback knowledge of sensed pressure. 

A set point pressure is determined by engine operating conditions.  If a pressure increase is desired, the fuel pump 
effective stroke is increased via FVR valve timing.  Pressure decreases are analogous; however, without injection 
fuel rail pressure cannot be decreased.  Acting alone, the pump can only increase pressure. 

In theory, the PCM could exactly account for mass entering the rail via the pump and exiting the rail via the injectors, 
however, since both the pump timing and injector timing are constantly changing and interact, this is very difficult.  
Thus, the pump control performs fuel pressure control as a continuous process. It calculates average fuel mass over 
720° (one engine cycle) and average fuel pressure over 240°. Control is executed at engine firing rate 240°. 

For diagnostic purposes, fuel fractional pressure error is computed as a ratio of the pressure error over the desired 
pressure.  This unitless ratio is then compared to thresholds to yield fuel pressure too low (P0087) or fuel pressure 
too high (P0088). 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P0087 (Fuel Rail Pressure Too Low) 

P0088 (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P0087 and P0088 must complete before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration not applicable 

 

 

Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   

Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  
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Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P0087:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P0088:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

 
 
Fuel Rail Pressure Control (Cranking) 

The engine is designed to start with a minimum required fuel injection pressure.  If that minimum fuel injection 
pressure is not achieved before the first fuel injection, a fault is set. 
 

Fuel Rail Pressure Control (Cranking) Functional Check Operation: 

DTCs P00C6 (Fuel Rail Pressure Too Low – Engine Cranking) 

Monitor execution Minimum pressure met instantaneously once during cranking 

Monitor Sequence P0087 and P0088 must pass before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration Minimum met instantaneously once during cranking 

 
 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 
Typical Fuel Rail Pressure Control (Cranking) Functional Check Malfunction Thresholds: 

Fuel_Pressure_Actual  >= Fuel_Pressure_Desired 

 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 214 of 449 

Fuel Rail Pressure Control (CSER) 

While not used in this first GTDI application, it is possible that during catalyst heating (CSSER) the fuel injection 
timing may be unique to this mode.  In future cases, a two squirt injection may be used.  One of those injection 
squirts would occur during the compression stroke.  Compression injection is only allowed within a calibrated fuel 
pressure "window".  The P053F detection monitors the time fraction within that fuel pressure window. 
 

Fuel Rail Pressure Control (CSER) Functional Check Operation: 

DTCs P053F (Cold Start Fuel Pressure Control Performance) 

Monitor execution During CSER 

Monitor Sequence None 

Sensors/Actuators OK FLI, FRP, FVR, Lift Pump 

Monitoring Duration Entire CSER period 

 
 

Typical Fuel Rail Pressure Control (CSER) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 
Typical Fuel Rail Pressure Control (CSER) Functional Check Malfunction Thresholds: 

Time in Fuel Injection Pressure Window / CSER Duration > 0.70 

Fuel Injection Pressure Window defined as follows: 

Minimum Fuel Pressure to Support Desired Injection Mode <= Fuel Pressure Actual   

Fuel Pressure Actual <= Maximum Fuel Pressure to Support Desired Injection Mode 
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Controlled Valve Operation (CVO) 

CVO uses a current feedback circuit in the PCM to equalize the injector opening duration for all injectors to reduce 
deviations in fuel quantity injected. Each injector is adapted individually during engine running conditions. A DTC is 
set if there is a circuit fault in the PCM or the adaption is at its limits. 
 

 

CVO Functional Check Operation: 

DTCs P02EE - Cylinder 1 Injector Circuit Range/Performance 

P02EF - Cylinder 2 Injector Circuit Range/Performance 

P02F0 - Cylinder 3 Injector Circuit Range/Performance 

P02F1 - Cylinder 4 Injector Circuit Range/Performance 

P02F2 - Cylinder 5 Injector Circuit Range/Performance 

P02F3  - Cylinder 6 Injector Circuit Range/Performance 

P02F4  - Cylinder 7 Injector Circuit Range/Performance 

P02F5  - Cylinder 8 Injector Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence none 

Sensors/Actuators OK FRP (P0192, P0193, P0087, P0088), FVR (P0001, P0003, P0004), INJ 
(P0201, P0202, P0203, P0204, P0205, P0206) 

Monitoring Duration 25 seconds 

 
Typical CVO Functional Check Malfunction Thresholds: 

Driver software indicates CVO circuit fault or unable to adapt/adaption at limits 
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PFI/DI Fuel System 

Port Fuel Injection/Direct Injection (PFI/DI) fuel systems will be introduced in the 2017 MY on the 3.5L GTDI F150 
and 3.5L GTDI Ford GT. The benefits of using both a PFI and a DI fuel injection system on an engine are fuel 
economy, emissions and performance. 

Fuel economy can be improved by running in PFI mode during light load conditions. In this region, the energy 
required to compress the fuel for use within the DI system is not utilized which equates directly into improved fuel 
economy. Performance can be improved by running DI as engine speeds and loads increase. By injecting the fuel 
directly into the cylinder, more heat from the air can be transferred to the fuel. This charge cooling effect results in 
an increase in torque by using DI injection. Emissions can be improved by running in PFI mode at idle. DI fuel rail 
pressure must be lowered at idle to avoid running at fuel pulse widths that are very small. The variability in delivered 
fuel at small fuel pulse widths leads to higher Particulate Matter (PM) emissions. Running in PFI mode at low loads 
reduces PM emissions. PFI/DI Maintenance Modes 

DI Injector Maintenance: 

The DI injector can be damaged if exposed to excessive heat, which can occur by running PFI only at higher loads.  
To avoid damage, the DI system is commanded on sufficiently enough to cool the injector via the fuel flow. 

DI Rail Pressure Maintenance: 

While running PFI only, the pressure within the DI fuel rail will increase due to thermal expansion.  Higher pressures 
reduce the ability of the DI system to accurately meter small fuel masses when needed.  The minimum pulse width 
of an injector is set by electrical and mechanical injector characteristics and fuel pressure.  As pressure increases, 
the minimum fuel mass that can be delivered also increases.  Pressure maintenance mode is used to ensure that 
the minimum requested fuel mass can be delivered, if needed.  Pressure relief can be done in two ways.  The first 
is to use the pressure bleed valve within the high pressure pump.  This is a passive, mechanical valve which opens 
around 3,500 psi.  The second is an active approach where the DI injectors are commanded on for a few engine 
cycles.  The delivered fuel mass will lower the rail pressure and will lower the rail temperature as fuel is replenished 
with cooler fuel from the tank that has not be subjected to engine heat. 

DI High Pressure Pump Maintenance: 

While running PFI only, the temperature of the DI pump will increase due to heat transfer from the cylinder head 
and due to friction, as the pump’s piston is still actively moving.  To avoid pump damage, the control system will 
turn on the DI injectors to allow fuel to flow through the pump.  This cooler fuel flow replenishes the lubrication film 
on the piston and transfers out of the pump. 

  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 217 of 449 

PFI/DI Electrical Failure Mode and Effects Management 

DI Injector/Circuit Failure: 

If a DI fuel injector fails, fuel injection for that cylinder (both PFI and DI) will be disabled. Some failures, such as 
shorts to ground on the low side, require the control system to disable a pair of DI injectors due to a common high 
side control circuit. In those cases, two cylinders will be disabled. The rationale for this FMEM action is because 
combustion without DI injection will damage the DI injector due to injector over temperature. 

PFI Injector/Circuit Failure: 

If a PFI fuel injector fails, all PFI injectors will be disabled. The rationale for this is a control system constraint.  The 
fuel fraction delivered by each system (PFI or DI) is calculated on a “per engine” basis, not an individual cylinder 
basis. Disabling one PFI injector would require a second set of fueling calculations. For simplicity sake, if any PFI 
failure exists, engine operation will switch to DI only. 

DI High Pressure Fuel Pump Circuit Failure: 

If the DI high pressure fuel pump fails, the control system will run the engine using the PFI system, with the inclusion 
of some DI operation for DI injector maintenance. The DI system will be forced to operate at lift pump pressures 
but the PFI system will be fully functional. The DI injections will only be used to cool the DI injectors. 
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High Pressure Fuel Rail Pressure Sensor (DI Fuel Rail) 

The fuel rail pressure control system uses the measured fuel rail pressure in a feedback control loop to achieve the 
desired fuel rail pressure.  The fuel injection algorithm uses actual fuel rail pressure in its computation of fuel injector 
pulse width and fuel injection timing. 

The Fuel Rail Pressure sensor is a gauge sensor. Its atmospheric reference hole is in the electrical connector. The 
fuel rail pressure sensor has a nominal range of 0 to 26 MPa (0 to 260 bar, 0 to 3770 psi).  This pressure range is 
above the maximum intended operating pressure of 15 MPa and above the pressure relief valve setting of 19.4 MPa.  
The sensor voltage saturates at slightly above 0.2 and slightly below 4.8 volts. 

 

 
Fuel Rail Pressure Sensor 

 
Fuel rail pressure can develop a vacuum when the vehicle cools after running.  Vacuums can be measured by the 
FPR gauge sensor as voltages near the 0.2 Volt limit. 
 

FRP Open/Short Check Operation: 

DTCs P0192 - Fuel Rail Pressure Sensor A Circuit Low 

P0193 - Fuel Rail Pressure Sensor A Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds to register a malfunction 

 

Typical FRP Sensor Check Malfunction Thresholds: 

FRP voltage < 0.27 volts    or    FRP voltage > 4.76 volts 

 
A fuel pressure sensor that is substantially in error results in a fuel system fault (too rich / too lean).  If actual fuel 
rail pressure exceeds measured pressure, more fuel than that which would be expected is injected and vice versa.  
This fuel error would show up in the long term and short term fuel trim. 
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FRP Sensor Transfer Function 

FRP  =  −471.37 psi  +  (FRP_voltage / 5.0 volts) * 4713.73 psi 

Volts Pressure, MPa  (gauge) Pressure, psi  (gauge) 

4.76 27.69 4016 

4.50 26 3771 

3.50 19.5 2828 

2.50 13.0 1885 

1.50 6.5 943 

0.50 0 0 

0.27 -1.49 -217 

 

Fuel Rail Pressure Control 

Fuel rail pressure is maintained via: 

 Feed-forward knowledge of pump command and injector fuel quantity and  

 Feedback knowledge of sensed pressure. 

A set point pressure is determined by engine operating conditions.  If a pressure increase is desired, the fuel pump 
effective stroke is increased via FVR valve timing.  Pressure decreases are analogous; however, without injection 
fuel rail pressure cannot be decreased.  Acting alone, the pump can only increase pressure. 

In theory, the PCM could exactly account for mass entering the rail via the pump and exiting the rail via the injectors, 
however, since both the pump timing and injector timing are constantly changing and interact, this is very difficult.  
Thus, the pump control performs fuel pressure control as a continuous process. It calculates average fuel mass over 
720° (one engine cycle) and average fuel pressure over 240°. Control is executed at engine firing rate 240°. 

For diagnostic purposes, fuel fractional pressure error is computed as a ratio of the pressure error over the desired 
pressure.  This unitless ratio is then compared to thresholds to yield fuel pressure too low (P0087) or fuel pressure 
too high (P0088). 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P0087 (Fuel Rail Pressure Too Low) 

P0088 (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P0087 and P0088 must complete before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration not applicable 
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Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   

Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  

 
 

Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P0087:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P0088:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

 
 
Fuel Rail Pressure Control (Cranking) 

The engine is designed to start with a minimum required fuel injection pressure.  If that minimum fuel injection 
pressure is not achieved before the first fuel injection, a fault is set. 
 

Fuel Rail Pressure Control (Cranking) Functional Check Operation: 

DTCs P00C6 (Fuel Rail Pressure Too Low – Engine Cranking) 

Monitor execution Minimum pressure met instantaneously once during cranking 

Monitor Sequence P0087 and P0088 must pass before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration Minimum met instantaneously once during cranking 

 
 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Malfunction Thresholds: 

Fuel_Pressure_Actual  >= Fuel_Pressure_Desired 
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Fuel Rail Pressure Control (CSER) 

While not used in this first GTDI application, it is possible that during catalyst heating (CSSER) the fuel injection 
timing may be unique to this mode.  In future cases, a two squirt injection may be used.  One of those injection 
squirts would occur during the compression stroke.  Compression injection is only allowed within a calibrated fuel 
pressure "window".  The P053F detection monitors the time fraction within that fuel pressure window. 
 

Fuel Rail Pressure Control (CSER) Functional Check Operation: 

DTCs P053F (Cold Start Fuel Pressure Control Performance) 

Monitor execution During CSER 

Monitor Sequence None 

Sensors/Actuators OK FLI, FRP, FVR, Lift Pump 

Monitoring Duration Entire CSER period 

 
 

Typical Fuel Rail Pressure Control (CSER) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 

Typical Fuel Rail Pressure Control (CSER) Functional Check Malfunction Thresholds: 

Time in Fuel Injection Pressure Window / CSER Duration > 0.70 

Fuel Injection Pressure Window defined as follows: 

Minimum Fuel Pressure to Support Desired Injection Mode <= Fuel Pressure Actual   

Fuel Pressure Actual <= Maximum Fuel Pressure to Support Desired Injection Mode 
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Low Pressure Fuel Rail Pressure Sensor (PFI Fuel Rail) 

Fuel Rail Pressure Sensor B Check Operation: 

DTCs P018C (low input), P018D (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP sensor check malfunction thresholds: 

Voltage < 0.049 volts    or    voltage > 4.88 volts 

 
 

Fuel Rail Pressure Sensor Transfer Function 

FRP volts = [ Vref * ( 4 * Fuel Pressure / 70) + 0.50 ] / 5.00 

Volts A/D counts in PCM Pressure, psi 

4.85 993 76.125 
4.50 922 70 
4.00 820 61.25 
3.50 717 52.5 
3.00 614 43.75 
2.50 512 35 
2.00 410 26.25 
1.50 307 17.5 
1.00 205 8.75 
0.50 102 0 
0.15 31 -6.125 

 
 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P008A (Fuel Rail Pressure Too Low) 

P008B (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P018C, P018D and P018B must complete 

Sensors/Actuators OK FRP 

Monitoring Duration not applicable 

 
 

Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   
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Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  

 

 

Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P008A:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P008B:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   
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The FRP range/performance test checks to make sure that fuel rail pressure can be properly controlled by the 
electronic returnless fuel system. Note that the FRP is referenced to manifold vacuum (via a hose) while the fuel rail 
pressure sensor is not referenced to manifold vacuum. It uses gage pressure. As a result, a mechanical gage in the 
fuel rail will display a different pressure than the FPR PID on a scan tool. The scan tool PID will read higher because 
of manifold vacuum. 
 

FRP Range/Performance Check Operation: 

DTCs P018D (FRP range/performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK FRP 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP Sensor Range/Performance check entry conditions: 

Entry Condition Minimum Maximum 

Demand pressure reasonable 35 psig 60 psig 

Fuel level 15%  

 
Typical FRP Range/Performance check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 20 psig 
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Fuel Pump Control Module 

The FP signal is a duty cycle command sent from the PCM to the fuel pump control module. The fuel pump control 
module uses the FP command to operate the fuel pump at the speed requested by the PCM or to turn the fuel 
pump off. A valid duty cycle to command the fuel pump on, is in the range of 15-47%. The fuel pump control 
module doubles the received duty cycle and provides this voltage to the fuel pump as a percent of the battery 
voltage. When the ignition is turned on, the fuel pump runs for about 1 second and is requested off by the PCM if 
engine rotation is not detected. 
 

FUEL PUMP DUTY CYCLE OUTPUT FROM PCM 
 

FP Duty Cycle 
Command 

PCM Status Fuel Pump Control Module Actions 

0-15% Invalid off duty cycle The fuel pump control module sends a 20% duty cycle 
signal on the fuel pump monitor (FPM) circuit. The fuel 
pump is off. 

37% Normal low speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

47% Normal high speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

51-67% Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

67-83% Valid off duty cycle The fuel pump control module sends a 60% duty cycle 
signal on FPM circuit. The fuel pump is off. 

83-100%  Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

 
The fuel pump control module communicates diagnostic information to the PCM through the FPM circuit. This 
information is sent by the fuel pump control module as a duty cycle signal. The 5 duty cycle signals that may be 
sent are listed in the following table. Some vehicles, e.g. the 5.2L Mustang, use two fuel pump control modules to 
supply enough fuel to the engine. The fuel pump modules are the same, there are simply two of them (“A” and “B”). 
The second pump uses a different set of DTCs for the same set of faults. Both pumps are driven by the same PCM 
output. 
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FUEL PUMP CONTROL MODULE DUTY CYCLE SIGNALS 

 
Duty Cycle  Comments 
20% This duty cycle indicates the fuel pump control module is receiving an invalid duty cycle from the 

PCM. 
30% This duty cycle indicates a pump driver module (PEM) internal error. This status in applicable 

only to Omron Gen.II or higher modules. 
40%  
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is receiving an invalid event notification signal from the RCM. For vehicles without event 
notification signal, this duty cycle indicates the fuel pump control module is functioning normally. 

60% 
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is functioning normally. 

80%  This duty cycle indicates the fuel pump control module is detecting a concern with the secondary 
circuits. 

 
 
 

FP A Check Operation:  

DTCs P025A – Fuel Pump A Control Circuit (opens/shorts) 

P025B – Invalid Fuel Pump A Control Data (20% duty cycle from FPM) 

P0627 – Fuel Pump A Secondary Circuit (80% duty cycle from PFM) 

P064A – Fuel Pump A Driver Module Internal Error (30% duty cycle from PFM) 

U2010B – Fuel Pump A Disabled Circuit (40% duty cycle from FPM) 

U0109 – Loss of Communication with Fuel Pump Module A 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical FP A check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical FP A check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P025B - Fuel Pump Monitor duty cycle feedback of 20% 

P0627 – Fuel Pump Monitor duty cycle feedback of 80% 

P064A – Fuel Pump Monitor duty cycle feedback of 30% 

U210B – Fuel Pump Monitor duty cycle feedback of 40% 

U0191 - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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FP B Check Operation:  

DTCs P025A – Fuel Pump A/B Control Circuit (opens/shorts) 

P027B – Invalid Fuel Pump B Control Data (20% duty cycle from FPM) 

P2632 – Fuel Pump B Secondary Circuit (80% duty cycle from PFM) 

P26EA – Fuel Pump B Driver Module Internal Error (30% duty cycle from PFM) 

U2010C – Fuel Pump B Disabled Circuit (40% duty cycle from FPM) 

U016C – Loss of Communication with Fuel Pump Module B 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical FP B check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical FP B check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P027B - Fuel Pump Monitor duty cycle feedback of 20% 

P2632 – Fuel Pump Monitor duty cycle feedback of 80% 

P26EA – Fuel Pump Monitor duty cycle feedback of 30% 

U210C – Fuel Pump Monitor duty cycle feedback of 40% 

U016C - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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Fuel Volume Regulator 

The high pressure fuel pump raises Fuel Rail Pressure (FRP) to the desired level to support fuel injection 
requirements.  Unlike Port Fuel Injection (PFI) systems, with Gasoline Direct Injection (GDI), the desired fuel rail 
pressure ranges widely over operating conditions. 
 
The Fuel Volume Regulator is controlled to allow a desired fraction of the pump's full displacement (fuel volume) 
into the fuel rail.  A fuel rail pressure control algorithm computes the required fraction of fuel pump volume to 
achieve the desired pressure.  The high pressure fuel pump can only increase (and not reduce) fuel rail pressure.  
Fuel Injection is used to reduce fuel rail pressure. 
 

                           
High Pressure Fuel Pump and Cutaway view 

 
The Fuel Volume Regulator (FVR) is a solenoid valve permanently mounted to the pump assembly.  It selects one 
of two plumbing elements upstream of the pump chamber. The next figure shows the solenoid valve in the un-
powered position.) 

 
Solenoid State Plumbing Element Selected 

Un-powered Flow Through (i.e. Check Valve Disabled) 

Energized Check Valve 
 

The FVR control is done synchronous to the cam position on which the pump is mounted.  The synchronous FVR 
control must take into account that the camshaft phasing is varied during engine operation for purposes of valve 
control. 

 

 
High Pressure Pump Plumbing Schematic 

  

Fuel to fuel rail Fuel from lift pump 

FVR de-energized, 
no pumping action 
results 
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Fuel Volume Regulator Control 

 
The FVR solenoid coil may overheat and fail if constant battery voltage is applied.  For that reason, the PCM is 
equipped with protections to prevent FVR damage due certain wiring faults.   
 
The FVR is a two wire device (high and low side control) with both wires routed to the PCM. This means that either 
or both wires can generate the DTC(s). 
 

Fuel Volume Regulator  Circuit Check Operation 

DTCs P0001 Fuel Volume Regulator Control Circuit / Open  

P0003 Fuel Volume Regulator Control Circuit Low 

P0004 Fuel Volume Regulator Control Circuit High 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds 

 
 
  

FVR de-energized 
Check valve open 

FVR de-energized 
Check valve open 

FVR energized 
Check valve closed 

FVR de-energized 
Check Valve closed 

FVR 
control 
signal 
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Fuel Injector (DI System) 

The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Fuel System “A” Injector Check Operation: 

DTCs P0201 through P0208 - Cylinder X Injector "A" Circuit (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 8 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 
 
Fuel Injector (PFI System) 

The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Fuel System “B “ Injector Check Operation: 

DTCs P21CF through P21D6 - Cylinder X Injector "B" Circuit (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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PFI/DI Fuel Monitor 

Similar to single fuel applications, the PFI/DI engines use adaptive fuel and a fuel monitor to verify the fuel metering 
system.  Closed loop fuel corrections are learned for the PFI/DI system just as they are for a single fuel system, 
however, because of the multiple fuel systems, the failure mode identification is more complex.  
 
The DI fuel injection systems can have fuel metering errors (mass/volume) from either the injectors (slope/offset) or 
from the pressure sensor (slope). PFI fuel injection systems can have fuel metering errors (mass/volume) from 
either the injectors (slope/offset) or from the pressure sensor (slope). The fuel delivery system (common mode 
errors) can have fuel metering errors from incorrect ethanol content estimation or from errors in air measurement. 
 
If a fuel shift is introduced via a common mode (e.g. air metering), the software will monitor closed loop fuel 
adaptation, however, the errors will not change based on the amount of fuel each system is delivering.  
 
If a fuel shift is introduced on either fuel injection system, the software will monitor closed loop fuel adaptation, but 
the magnitude of the error can change depending on how much fuel each system is delivering. Fuel delivery for 
each fuel injection system is scheduled as a function of engine rpm and load. 
 
The “Fuel System Percentage Use” PID ($9F) tracks percent fuel injected by fuel system A (DI injection system) 
and by fuel system B (PFI Injection system). Using the value of PID $9F stored in freeze frame can help determine 
whether the fault is a fuel system specific fault or a common mode fault. A typical PFI/DI fuel schedule is shown 
below. Observing the reaction of short term and long term fuel trims (PIDs $06 - $09) and fuel system percentage 
use (PID $9F) can help narrow down fuel system error as common mode faults of fuel injection specific faults. 
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Fuel Monitor Operation: 

DTCs Common mode faults: 

P0171 System Too Lean (Bank 1) 

P0172 System Too Rich (Bank 1) 

P0174 System Too Lean (Bank 2) 

P0175 System Too Rich (Bank 2) 

DI mode faults: 

P2BEC Fuel Control System "A" Too Lean Bank 1 

P2BED Fuel Control System "A" Too Rich Bank 1 

P2BEE Fuel Control System "A" Too Lean Bank 2 

P2BEF Fuel Control System "A" Too Rich Bank 2 

PFI mode faults: 

P2BF0 Fuel Control System "B" Too Lean Bank 1 

P2BF1 Fuel Control System "B" Too Rich Bank 1 

P2BF2 Fuel Control System "B" Too Lean Bank 2 

P2BF3 Fuel Control System "B" Too Rich Bank 2 

Monitor execution continuous while in closed loop fuel 

Monitor Sequence none 

Sensors OK Fuel Rail Pressure (if available), IAT, CHT/ECT, MAF, TP 

Monitoring Duration 2 seconds to register malfunction 

 
Typical fuel monitor entry conditions: 

Entry condition Minimum Maximum 

Engine Coolant Temp 150 oF 250 oF 

Engine load 12%  

Intake Air Temp -30 oF 150 oF 

Fuel Level 10%  

Purge Duty Cycle 0% 0% 

 
Typical fuel monitor malfunction thresholds: 

Long Term Fuel Trim correction cell currently being utilized in conjunction with Short Term Fuel Trim: 

Lean malfunction: LONGFT > 25%, SHRTFT > 1% 

Rich malfunction: LONGFT < 25%, SHRTFT < 1% 
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Electronic Throttle Control (Dependability Monitor) 

Dependability” is the preferred naming convention, which includes the ETC monitoring function, as well as other 
safety relation functions described in this section. 

The Electronic Throttle Control (ETC) system uses a strategy that delivers engine shaft torque, based on driver 
demand, utilizing an electronically controlled throttle body. ETC strategy was developed mainly to improve fuel 
economy. This is possible by decoupling throttle angle (produces engine torque) from pedal position (driver 
demand). This allows the powertrain control strategy to optimize fuel control and transmission shift schedules while 
delivering the requested engine or wheel torque.  

System Physical Architecture for FGEC/FGEC2 ETC 

 

Because safety is a major concern with ETC systems, a complex safety monitor strategy (hardware and software) 
was developed. The monitor system is distributed across two processors: the main powertrain control processor 
and a monitoring processor called a Quizzer processor. 

The primary monitoring function is performed by the Independent Plausibility Check (IPC) software, which resides 
on the main processor. It is responsible for determining the driver-demanded torque and comparing it to an estimate 
of the actual torque delivered. If the generated torque exceeds driver demand by specified amount, the IPC takes 
appropriate mitigating action. 

Since the IPC and main controls share the same processor, they are subject to a number of potential, common-
failure modes. Therefore, the Quizzer processor acts as an intelligent watchdog and monitors the performance of 
the IPC and the main processor. If it determines that the IPC function is impaired in any way, it takes appropriate 
Failure Mode and Effects Management (FMEM) actions. 
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ETC System Failure Mode and Effects Management: 

Effect Failure Mode 

No Effect on Drivability A loss of redundancy or loss of a non-critical input could result in a fault that does not affect 
drivability. The Wrench light will turn on, but the throttle control and torque control systems will 
function normally. 

RPM Guard w/ Pedal 
Follower 

In this mode, torque control is disabled due to the loss of a critical sensor or PCM fault. The 
throttle is controlled in pedal-follower mode as a function of the pedal position sensor input only. 
A maximum allowed RPM is determined based on pedal position (RPM Guard.) If the actual 
RPM exceeds this limit, spark and fuel are used to bring the RPM below the limit. The wrench 
light and the MIL are turned on in this mode and an ETC component causal code is set. EGR, 
VCT, and IMRC outputs are set to default values. 

RPM Guard w/ Default 
Throttle 

In this mode, the throttle plate control is disabled due to the loss of Throttle Position, the Throttle 
Plate Position Controller, or other major ETC system fault. A default command is sent to the 
(e)TPPC, or the H-bridge is disabled. Depending on the fault detected, the throttle plate is 
controlled or springs to the default (limp home) position. A maximum allowed RPM is 
determined based on pedal position (RPM Guard.) If the actual RPM exceeds this limit, spark 
and fuel are used to bring the RPM below the limit. The wrench light and the MIL are turned on 
in this mode and an ETC component causal code is set. EGR, VCT, and IMRC outputs are set 
to default values. 

SLOWE / BOA This mode is caused by the loss of 1 or 2 pedal position sensor inputs due to sensor, wiring, or 
PCM faults.  For a single sensor fault, driver demand is rate limited based on input from the 
remaining good sensor.  For a dual sensor fault, driver demand is ramped to a fixed pedal 
position (high idle RPM) and there is no response to the driver input.  If the brake pedal is 
applied for either a single or dual sensor fault, the engine returns to a normal idle RPM.  The 
wrench light is turned on in this mode, and an accelerator pedal sensor causal code is set.       

PCM Reset 

(Bosch CY320 or Conti 
ATIC Quizzer hardware 
only) 

If a significant processor fault is detected, the monitor will attempt to mitigate the fault by forcing 
a PCM reset.   If the fault clears after the reset, then the vehicle will continue running.  If the 
fault persists, then the monitor will force another reset.  This will continue until the fault clears 
or until the PCM exceeds the maximum number of resets allowed.  If this occurs, the PCM is 
held in reset, and the engine does not run.  The maximum number of resets allowed depends 
on the PCM supplier and the type of fault detected.  The wrench light and MIL are turned on in 
this mode, and the appropriate processor P-code will set.        

 Note: The wrench light illuminates or an ETC message is displayed on the message center 
immediately.  The MIL illuminates after 2 driving cycles. 

 
 
Level 1 Monitor – Main Control system limits or diagnostics.  

Level 1 monitoring includes pedal/ETB OBD hardware functional and circuit checks. For instance, TPS 
disagreement, APP out of range or in range rationality, stuck throttle, open/short throttle motor, etc. 

Pedal On-Demand Tests 

On-demand KOEO / KOER Sensor Check Operation: 

DTCs P1124 – TP A out of self-test range (non-MIL) 

P1575 – APP out of self-test range (non-MIL) 

P1703 – Brake switch out of self-test range (non-MIL) 

Monitor execution On-demand 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 
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Accelerator Pedal Position 

There are 2 pedal position sensors in the pedal assembly. Both signals, APP1 and APP2, have a positive slope 
(increasing angle, increasing voltage), but are offset and have different slope. There are 2 reference voltage circuits, 
2 signal return circuits, and 2 signal circuits (a total of 6 circuits and pins) between the PCM and the APP sensor 
assembly. The pedal position signal is converted to pedal travel degrees (rotary angle) by the PCM.  

 

Accelerator Pedal Position Sensor Check Operation: 

DTCs P2122, P2123 – APP D circuit continuity (wrench light, non-MIL) 

P2127, P2128 – APP E circuit continuity (wrench light, non-MIL) 

P2138 – APP D/E circuit disagreement (wrench light, non-MIL) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

APP sensor check malfunction thresholds: 

Circuit continuity - Voltage < 0.25 volts or voltage > 4.75 volts 

Range/performance – disagreement between sensors > 0.9 degrees 

For B-car architecture: Circuit continuity – Voltage < 0.6 volts or >11.4 volts for PWM input 
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Brake Pedal Position 

The Brake Pedal Position (BPP) Switch (Brake On/Off) is sometimes referred to as the stop lamp switch. The BPP 
switch provides a signal to the PCM indicating the brakes are applied. The BPP switch is a normally open switch 
and is mounted on the brake pedal support. The BPP switch supplies battery positive (B+) voltage to the PCM 
when the brake pedal is applied. The normally closed BPS (brake pressure switch), along with the normally open 
BPP switch, are used for a brake rationality test within the PCM. If one or both brake pedal inputs to the PCM is not 
changing states as expected, a P0504 DTC is set. BPP is used by the ETC strategy (Electronic Throttle Control) 
for the Brake Override Accelerator (BOA) feature. Failure of the BOO switch may result in decreased drivability but 
it does not impact emissions or OBD. 

Brake On Off Switch Check Operation: 

DTCs P0504 – Brake switch A/B correlation (wrench light, non-MIL) 

P0572 – Brake switch circuit low (wrench light, non-MIL) 

P0573 – Brake switch circuit high (wrench light, non-MIL)    

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration > 25 brake application cycles to register a malfunction 

 

The brake pressure switch is a normally closed switch which is typically mounted on the brake pedal support. When 
the brake pedal is applied, the normally closed switch opens. BPS is used for cruise control deactivation, by 
transmission for trailer brake control & tow haul mode, and is used in Stop/Start applications for brake pressure 
indication. It is not used for OBD. 

Brake Pressure Sensor Check Operation: 

DTCs P1561 – Brake Line Pressure Sensor Circuit (wrench light, non-MIL)  

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 2 seconds to register a malfunction 

 

Brake Diagnostics for Stop-Start Dependability 

For Automatic transmission applications, the driver requested brake torque must indicate the brake is firmly pressed 
to command an engine auto-stop. These diagnostics serve as a rationality for the brake torque messages received 
over CAN from the ABS module. 

Brake Torque Message Diagnostics for Stop Start Dependability Operation: 

DTCs P05FF – Brake pressure/brake pedal position correlation (non-MIL) 

P1935 – Brake pressure sensor out of range over network (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 
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Monitoring Duration < 1 second to register a malfunction 

Clutch Pedal Position 

Clutch Pedal Position can be determined by one of the following hardware configurations 

a. Dual Clutch Switches 

Clutch Pedal Position – Bottom of Travel (CPP-BT) switch indicates the state of the clutch pedal on manual 
transmission vehicles. This switch is normally open and it closes the circuit to power ground when the driver’s foot 
depresses the clutch pedal and disengages the clutch.  

Clutch Pedal Position – Top of Travel (CPP-TT) switch is normally closed switch mounted on the clutch pedal 
support. This is a redundant speed control deactivation switch which signals the PCM when the clutch pedal has 
been pressed. 

Clutch Pedal Position Switch Check Operation: 

DTCs P0704 – Clutch Switch continuous compare check (non-MIL) 

P0830 – Clutch Switch stuck high (non-MIL) 

P0833 – Clutch Switch stuck low (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration > 40 clutch application cycles while driving at different speeds 

 

b. Dual PWM Clutch Sensors 

The Dual PWM type sensor sends the clutch position signal to the PCM which is required to support start-stop and 
other powertrain strategies such as feed forward launch. The sensor is of the dual redundant type and may be 
considered safety critical. The output signals are normally at 1000 Hz (+/- 10%) with different duty cycle ranges. 
The sensor is typically located around the clutch hydraulic master cylinder assembly or is mounted to the pedal. 

Clutch Pedal Position Sensor Check Operation: 

DTCs P08A9 – Clutch pedal position sensor A circuit low 

P08AA – Clutch pedal position sensor A circuit high 

P08B6 – Clutch pedal position sensor B circuit low 

P08B7 – Clutch pedal position sensor B circuit high 

P08B9 – Clutch pedal position sensor A/B correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

c. Single Analog sensor with Dual Clutch Switch Hardware 
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This hardware uses a pair of clutch switches and an inferred second clutch sensor. The diagnostics for this 
combination tests the individual sensor, each switch and the dual fault combination. 

Clutch Pedal Position Sensor w. Switches Check Operation: 

DTCs P08A9 – Clutch pedal position sensor A circuit low 

P08AA – Clutch pedal position sensor A circuit high 

P08B9 – Clutch pedal position sensor in range rationality (or) any malfunction 
with the dual switch hardware 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction for the sensor and 40 drive cycles at 
different vehicle speeds for the switches 

 

d. Clutch Actuation Position Sensor 
 
The Clutch Actuation Position (CAP) sensor outputs a PWM signal that provides position feedback of the 
Concentric Slave Cylinder. CAP is used on gas and diesel manual transmission platforms with Stop-Start in Gear 
(SIG) functionality. The sensor outputs duty cycle as a function of clutch position.  
 

Clutch Actuation Position Operation: 

DTCs P2C4C – Clutch actuation position sensor A circuit low 

P2C4D – Clutch actuation position sensor A circuit high 

P2C50 – Clutch actuation position sensor in range rationality 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction for the sensor 
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Throttle Position 
a. Analog Throttle Position 

The Electronic Throttle Body has two throttle position sensor circuits. One sensor (TP1) has a negative slope 
(increasing angle, decreasing voltage) and the second sensor (TP2) has a positive slope (increasing angle, 
increasing voltage). Two sensors are used for redundancy. 

Throttle Position Sensor Check Operation: 

DTCs P0122, P0123 – TP A circuit continuity (MIL, wrench light) 

P0222, P0223 – TP B circuit continuity (MIL, wrench light) 

P2135 – TP A / TP B correlation (non-MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

TP sensor check malfunction thresholds: 

Circuit continuity - Voltage < 0.25 volts or voltage > 4.75 volts 

Correlation and range/performance – disagreement between sensors > 7 degrees 
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b. SENT Throttle Position 

Starting in 17MY, vehicle programs with a Multicore PCM are using a SENT Throttle Position Sensor. This is 
considered to be a Smart Device” by the OBD-II regulations. The analog throttle position sensor signals have been 
replaced by a three wires – a 5 volt reference voltage, a ground and a SENT communication line. The DTC structure 
is similar but not the same. 

Sensor faults identified by the SENT device use the traditional P-codes, P0120 and P0124. Because of the safety 
related nature of throttle position faults, note that the P0124 DTC sets immediately, as soon as a fault is initially 
recognized and FMEM actions are taken. If the fault persists, another DTC identifying the specific fault will be set as 
well.  

If communication is lost with the SENT device, the U0606 (lost communication) code would be set. Most likely, it 
means that there is a wiring issue even though it could also mean the SENT device failed or lost power/ground and 
is no longer communicating with the PCM. The service technician would proceed to troubleshoot the wires, but if no 
wiring fault could be identified, the next action would be to replace the SENT device. 

SENT communication uses CRC errors to identify a communication fault. A CRC fault could be caused either by 
faulty wiring or by a faulty SENT microprocessor. CRC errors would also set the U0606 (lost communication) code. 
Similarly, the service technician would proceed to troubleshoot the wires, but if no wiring fault could be identified, the 
next action would be to replace the SENT device. 

Two additional DTCs (U210F and U2110) to identify if the SENT communication line is shorted high or low. 

Throttle Position Sensor Check Operation: 

DTCs P0120 – Throttle/Pedal Position Sensor/Switch "A" Circuit (MIL, wrench light) 

U0606 – Lost Communication With Throttle/Pedal Position Sensor/Switch "A"(MIL, 
wrench light) 

P0124 - Throttle/Pedal Position Sensor/Switch "A" Intermittent (MIL, wrench light) 

U210F - Throttle/Pedal Position Sensor/Switch "A" Communication Circuit Low 
(MIL, wrench light) 

U2110 - Throttle/Pedal Position Sensor/Switch "A" Communication Circuit High 
(MIL, wrench light) 

P0068 - MAP / MAF - Throttle Position Correlation (MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 0.4 to 4 seconds to register a malfunction 

 

TP sensor check malfunction thresholds: 

P0120 (TP sensor fault) – SENT device faulted > 4 seconds 

P0124 (TP intermittent) – fault present for > 0.4 seconds 

U0606 (Lost Comm with TP sensor) – wiring or SENT device fault > 4 seconds 

U210F/U2110 (SENT Comm line shorted high or low > 4 sec. 
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Throttle Plate Position Controller (TPPC) 

The Electronic Throttle Body uses a DC motor to control the throttle plate. An internal spring is used to return the 
throttle plate to a default position. The default position is typically a throttle angle of 7 to 8 degrees from the hard 
stop angle. The closed throttle plate hard stop prevents the throttle from binding in the bore. This hard stop setting 
is not adjustable and is set to result in less airflow than the minimum engine airflow required at idle. 

The purpose of the TPPC is to control the throttle position to the desired throttle angle. The current ETC systems 
have the eTPPC function integrated in the main PCM processor. The desired angle is relative to the hard-stop 
angle. The hard-stop angle is learned during each key-up process before the main CPU requests the throttle plate 
to be closed against the hard-stop. The output of the (e)TPPC is a voltage request to the H-driver (also in PCM). 
The H driver is capable of positive or negative voltage to the Electronic Throttle Body Motor. 

Throttle Plate Controller and Actuator  Operation: 

DTCs P2107 – Throttle Control Motor Current Range/Performance (MIL, wrench light) 

P2118 – replaces 2107 for Multicore ECM/PCM (MIL, wrench light)P2111 – 
throttle actuator system stuck open (MIL, wrench light) 

P2112 – throttle actuator system stuck closed (MIL, wrench light) 

P2119 – throttle actuator system stuck intermittent (MIL, wrench light) 

P2101 – throttle actuator range/performance test (MIL, wrench light) 

P115E – throttle actuator airflow trim at max limit (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration < 5 seconds to register a malfunction 
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Level 2 Monitoring – IPC and Input Validation 

The function of the IPC (Independent Plausibility Check) monitor is to detect and mitigate a hazardous event. The 
IPC system level functional checks include torque check to validate that the torque produced is always less than or 
equal to the driver demanded torque; cruise control mode validation; several other redundant checks such as rate 
of change of sludge build up, accelerator pedal position hardware, engine speed calculations, temperature sensors, 
BP etc. These tests are redundant to the Level 1 diagnostics and are required to detect and mitigate safety critical 
faults if Level 1 diagnostic does not successfully detect a fault.   

 

Electronic Throttle Monitor Operation: 

DTCs P060D – Internal control module accelerator pedal performance (non-MIL, wrench) 

P061A – Internal control module torque performance (non-MIL, wrench light for 
cruise fault, no wrench light for torque clipping) 

P061B – Internal control module torque calculation performance (MIL, wrench light) 

P061C – Internal control module engine rpm performance (MIL, wrench light) 

P061D – Internal control module engine air mass performance (MIL, wrench light) 

P061E – Internal control module brake signal performance (non-MIL, wrench light) – 
Replaced by U1012 on new 18MY+ vehicles 

P062B – Internal control module fuel injector control performance (MIL for VDE in 
US and China 6, non-MIL for Europe VDE, OFF for non-VDE applications) 

P062C – Internal control module vehicle speed performance (non-MIL, wrench light) 

P162D – Internal control module cruise control performance (non-MIL, wrench light) 

P162E – Internal Control Module PTO Control Performance (non-MIL for PTO 
programs) 

P164C – Internal control module stop/start performance (non-MIL, wrench light) 

P166F – Internal Control Module Clutch Actuation Position Performance (non-MIL for 
Stop in Gear functional Manual Transmission vehicles) 

P26C3 – Internal Control Module Transmission Range Sensor Performance (non-
MIL) 

P26C4 – Internal control module clutch pedal performance (non-MIL for manual 
transmission vehicles) 

U1010 – Invalid Internal control module Monitoring Data received from Hybrid 
Powertrain module (non-MIL, wrench light) 

U1011 – Torque Plausibility Communication Error – ECM signal to TCM (non-MIL for 
TCM) 

U1012 – Invalid Internal Control Module Monitoring Data received from ABS module 
(CAN) (non-MIL) 

U1013 – Torque Plausibility Communication error – TCM signal to ECM (non-MIL for 
ECM with Auto Trans) 

U101E – Invalid Internal Control Module Monitoring Data Received from Gear Shift 
Module (non-Mil for Park by Wire only) 

U101F – Invalid Internal Control Module Monitoring Data Received from 
Transmission Range Control Module (non-MIL for Park by Wire only). 
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U102C – Invalid Internal Control Module Monitoring Data Received from Park Assist 
Control Module (non-MIL for Fully Aided Park Assist vehicles) 

U102F – Invalid Internal Control Module Monitoring Data Received from Driveline 
Control Module (non-MIL for R-AWD with a DLCM) 

P27B2 – Invalid Internal Control Module Transmission Range Control Performance 
(non-MIL for Shift by Wire vehicles) 

P27B3 – Invalid Internal Control Module Transmission Actuator Manager 
Performance (non-MIL for Park by Wire vehicles) 

P27B4 – Invalid Internal Control Module Transmission Gear Detection Control 
Performance (non-MIL for Shift by Wire vehicles) 

P27B5 – Invalid Internal Control Module Transmission Gear Ratio Control 
Performance (non-MIL for Shift by Wire vehicles) 

P27B6 – Invalid Internal Control Module Transmission Speed Sensor Performance 
(non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 244 of 449 

 Level 3 Monitoring – Quizzer assesses Main processor/IPC health  

Level 3 is a low-level PCM hardware monitor. The main control strategy and the IPC (Independent Plausibility Check) 
share a common processor. The quizzer checks the health of the IPC/Main. The IPC and the quizzer continuously 
verify that the other is still capable of reliably monitoring the health of the PCM.  This includes checking if the IPC is 
running on time and in a proper sequence. Level 3 also does RAM/ROM checks, software version checks, A/D 
converter check, etc. to verify the correct operation of PCM hardware. 

Electronic Throttle Monitor Operation: 

DTCs P0600 – Serial Communication Link (MIL, wrench light) 

P060A – Internal control module monitoring processor performance (MIL, wrench 
light) 

P060B – Internal control module A/D processing performance (MIL, wrench light) 

P060C – Internal control module main processor performance (MIL, wrench light) 

P162E – Internal control module PTO control performance (non-MIL, wrench light) 

P1674 – Internal control module software corrupted (MIL, wrench light) 

U0300 – ETC software version mismatch, IPC, Quizzer or TPPC (MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

Stop Start 

Stop Start Overview 

The 2013 MY Fusion will incorporate Stop Start. Stop-Start will automatically turn off the engine when the vehicle is 
stopped, such as at traffic lights, to avoid fuel waste due to unnecessary engine idle. Upon brake pedal release, the 
engine will automatically restart offering normal vehicle response. The vehicle may not turn off the engine when 
stopped depending on customer comfort settings or vehicle conditions.  
 
The benefits are improved fuel economy and reduced exhaust emissions. Stop Start affects many components 
and subsystems in the vehicle as shown in the diagram below. 
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Stop Start Diagnostics 

Existing diagnostics for the thermostat monitor had to be revised to accommodate stop-start. The ECT model used 
for the thermostat had to be revised to accommodate engine pull downs. 
 
Diagnostics were added for new/improved hardware: 
 

 Bi-directional crankshaft sensor 
 Electric transmission fluid pump 
 Auxiliary water pump 
 Voltage quality module 
 Brake vacuum sensor 
 Stop-Start button 
 Battery Monitor System 
 Brake Switch   

 
  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 246 of 449 

Stop Start Enable Conditions:  

Stop Start is enabled during a normal driving cycle based on the entry conditions listed in the table below: 
 

Input Stop-Start Inhibit Conditions Rationale 

ECT 140 deg F < ECT > 230 deg F Combustion Stability 

BARO BARO <= 20 in Hg (Altitude <= 10,000 ft) Minimum Air Charge 

FRP at Idle Fuel Rail Pressure (FRP) at Idle >= 45 Bar Restart Combustion Stability 

FRP w/Engine 
Off 

FRP at engine off >= FRP at Idle with max drop 
of 5 Bar. If FRP at eng off drops below 

threshold, request pull-up  Restart Combustion Stability 

Time Since 
Key-Start 10 seconds 

Oil Stabilization and Learn 
Closed Throttle 

Max Crank 
Time 

Max Crank Time should be min of 5 sec below 
limit to allow a shutdown 

To avoid a possible max crank 
fault 

Low Fuel 
Level fuel level below 15% Avoid starts on empty fuel tank  

Purge 
complete 

Canister Purge Valve no closed before end of 
pre stop period 

Wait for purge to complete 
before pulling down engine 

Adaptive Fuel 
Complete Adaptive fuel learning not complete 

If Adaptive fuel learning is in 
process, wait for it to complete 

before pull down 
 
Stop Start Disable Conditions:  

Stop-Start is inhibited if any of the following DTCs are set. This is intended to ensure that starting is not 
compromised. 
 

FVR (P0001, P0003, P0004), Low Pressure Fuel (P008A, P008B), Crank Fuel Pressure (P00C6),  

VVT (P0010, P0011, P0012, P0013, P0014, P0015, P0016, P0017),  

AAT (P0072, P0073, P0074), IAT (P00CE), High Pressure Fuel (P0087, P0088),  

IAT2 (P0096, P0097, P0098), MAF (P0100, P0102, P0103, P1101), MAF/TP (P0068),  

MAP (P0106, P0107, P0108, P0109), IAT1 (P0111, P0112, P0113, P0114),  

ECT (P0116, P0117, P0118, P0119), TP1 (P0122, P0123), TP2 (P0222, P0223),  

Fuel Monitor (P0148, P0171, P0172), LP FP (P018C, P018D), FRP (P0192, P0193),  

Injectors (P0201, P0202, P0203, P0204), Misfire (P0300, P0301, P0302, P0303, P0304),  

Fuel Pump (P025A, P025B, P0230, P0231, P0232, P0627, P064A),  

CMP A (P0340, P0341, P0344), Coils (P0351, P0352, P0353, P0354),  

CMP B (P0365, P0366, P0369), Idle Speed (P0505, P0506, P0507), Starter (P0615, P06E9, P162F),  

ETC (P2100, P2101, P2107, P2111, P2112), APP (P2122, P2123, P2127, P2128, P2135, P2138),  

BARO (P2227, P2228, P2229, P2230), PCV (P2282),  

Coils (P2300, P2301, P2303, P2304, P2306, P2307, P2309, P2310) 
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Stop Start Customer Interface  

The 2013 MY Fusion will incorporate Stop Start. Start/stop is enabled for every start as the default condition. It 
cannot be permanently disabled. 
 
Auto Start/stop can be disabled (and re-enabled) by pressing the button on the console, which lights up with the 
word OFF next to the auto start/stop symbol. This is very similar to how other features, like traction control or back-
up warning works. 
 
 

                         
 
If you have the message center displaying the auto start/stop feature messages, it will tell you when you come to a 
stop that auto start/stop is disabled by the driver. 
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Stop Start Button 

The stop-start disable button is a momentary contact switch. It is normally open, CAN signal low. Closed 
(button being pushed) is CAN signal high. The Front Controls Interface Module reads the switch status and 
sends it over CAN to the PCM. 

Momentary contact switch 

 

 

                                 CAN (button 0/1 state) 

 

                                             CAN lamp on/off 

 

The PCM looks for a low to high transition to toggle the status of Stop-start from enabled (default state) to 
disabled. If there is another low to high transition, stop-start will go from disabled to enabled. 

If the PCM stops receiving data from the FCIM, the PCM sets a U0256 - Lost Communication with Front 
Controls Interface Module "A". 

If the FCIM detects that the switch is shorted to ground, it sets a B12CB -11 Start/Stop "Eco-Start" Enable 
Button Circuit Short To Ground. DTC sets if the button is pushed for 4 continuous seconds (8 samples) but 
will clear it if the fault is not detected any time after that for 500 msec  

If the FCIM detects that the status indicator is shorted to ground, it sets a B12CA-11 - Start/Stop "Eco-Start" 
Status Indicator Circuit Short To Ground 

If the FCIM detects that the status indicator is shorted to battery or open, it sets a B12CA-15 -Start/Stop 
"Eco-Start" Status Indicator Circuit Short To Battery or Open 

If the button is stuck open, there are no low to high transitions. Since the PCM does not recognize a button 
push, stop-start will not be disabled if requested by the customer. All stop-start HMI will continue indicating 
that stop-start is enabled (e.g. Tell-Tale and IOD). 

If the button is stuck closed, there are no low to high transitions. Since the PCM does not recognize a button 
push, stop-start will not be disabled if requested by the customer. All stop-start HMI will indicate that stop-
start is enabled (e.g. Tell-Tale and IOD). 

 
 
 

Comprehensive Component Monitor - Engine  

Engine Temperature Sensor Inputs  

Analog inputs such as Intake Air Temperature (P0112, P0113), Engine Coolant Temperature (P0117, P0118), 
Cylinder Head Temperature (P1289. P1290), Mass Air Flow (P0102, P0103) and Throttle Position (P0122, P0123, 
P1120), Fuel Temperature (P0182, P0183), Engine Oil Temperature (P0197, P0198), Fuel Rail Pressure (P0192, 
P0193) are checked for opens, shorts, or rationality by monitoring the analog -to-digital (A/D) input voltage. 

 
FCIM 

 
PCM 

On/Off LED 
Message Center 
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Engine Coolant Temperature Sensor Check Operation: 

DTCs P0117 (low input), P0118 (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical ECT sensor check malfunction thresholds: 

Voltage < 0.244 volts    or    voltage > 4.96 volts 

 
The ECT rationality test checks to make sure that ECT is not stuck in a range that causes other OBD to be disabled. 
If after a long (6 hour) soak, ECT is very high (> 230 oF) and is also much higher than IAT at start, it is assumed that 
ECT is stuck high. If after a long (6 hour) soak, ECT is stuck midrange between 175 oF (typical thermostat monitor 
threshold temperature) and 230 oF, it is assumed that ECT is stuck mid range. 
 

ECT Sensor Rationality Check Operation: 

DTCs P0116 (ECT stuck high or midrange) 

Monitor execution Once per driving cycle 

Monitor Sequence None 

Sensors OK ECT, CHT, IAT 

Monitoring Duration for stuck high On first valid sample after key on (engine does not have to start)  

Monitoring Duration for stuck midrange 5 seconds to register a malfunction 

 
Typical ECT Sensor Rationality check entry conditions: 

Entry Condition Minimum Maximum 

Engine-off time (soak time) 360 min  

Difference between ECT and IAT (stuck high only)  50 deg 

Engine Coolant Temperature for stuck high condition 230 oF  

Engine Coolant Temperature for stuck midrange condition 175 oF 230 oF 

 
Typical ECT Sensor Rationality check malfunction thresholds: 

ECT stuck high  after first valid sample   OR    ECT stuck midrange for > 5 seconds 
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Currently, vehicles use either an ECT sensor or CHT sensor, not both. The CHT sensor measures cylinder head 
metal temperature as opposed to engine coolant temperature. At lower temperatures, CHT temperature is equivalent 
to ECT temperature. At higher temperatures, ECT reaches a maximum temperature (dictated by coolant composition 
and pressure) whereas CHT continues to indicate cylinder head metal temperature. If there is a loss of coolant or air 
in the cooling system, the CHT sensor will still provides an accurate measure of cylinder head metal temperature. If 
a vehicle uses a CHT sensor, the PCM software calculates both CHT and ECT values for use by the PCM control 
and OBD systems. 

Cylinder Head Temperature Sensor Check Operation: 

DTCs P1289 (high input), P1290 (low input), P1299 (fail-safe cooling activated) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical CHT sensor check malfunction thresholds: 

Voltage < 0.244 volts or voltage > 4.96 volts 

For P1299, MIL illuminates immediately if CHT > 270 o. Fuel shut-off is activated to reduce engine and coolant 
temperature 

 

Beginning in the 2013 MY, an Exhaust Metal Temperature (EMT) sensor has been added to the 2.0L GTDI engine 
in some vehicles along with an ECT sensor. This EMT sensor is located in the cylinder head near the exhaust port. 
The signal correlates well to ECT during normal operating conditions with a properly filled and sealed coolant system. 
However, if the engine coolant system was damaged and coolant was low or lost, the EMT sensor will still sense the 
actual exhaust metal temperature while the ECT could be sitting in air instead of coolant (reading a much lower 
temperature). This sensor is used strictly for engine component protection via the PCM’s “fail-safe” cooling algorithm 
with diagnostics for open and short circuit faults (P1289, P1290) along with the “fail-safe” cooling fault (P1299). This 
EMT sensor is actually a CHT sensor that only uses the high range resistor network, hence it uses the CHT “Hot 
End” transfer function shown below.  

Cylinder Head Temperature Sensor Check Operation: 

DTCs P1289 (high input), P1290 (low input), P1299 (fail-safe cooling activated) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical CHT sensor check malfunction thresholds: 

Voltage < 0.244 volts or voltage > 4.96 volts 

For P1299, MIL illuminates immediately if CHT > 270 o. Fuel shut-off is activated to reduce engine and coolant 
temperature 
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Intake Air Temperature Sensor Check Operation: 

DTCs P0112 (low input), P0113 (high input) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical IAT sensor check malfunction thresholds: 

Voltage < 0.244 volts    or    voltage > 4.96 volts 

 

 
Engine Oil Temperature Sensor Check Operation: 

DTCs P0197 (low input), P0198 (high input) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical EOT sensor check malfunction thresholds: 

Voltage < 0.20 volts    or    voltage > 4.96 volts 
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Ambient Air Temperature 

For many years, Ambient Air Temperature was not able to be directly measure by a sensor input. Ambient Air 
Temperature was inferred from the Intake Air Temperature (IAT) sensor. The IAT sensor is normally located as part 
of the MAF sensor. Under cold start conditions (long soak, ECT < 140 deg F, no block heater), there is minimal 
underhood heating and the IAT sensor is a good estimate of ambient. The inferred ambient temperature is the IAT 
sensor value. Under normal warmed up conditions, the IAT sensor reading is normally higher than actual ambient 
due to the underhood heating from engine, exhaust, A/C, etc. The value of inferred ambient is updated at higher 
vehicle speeds under conditions where IAT reflects actual ambient. When the IAT reading is higher than the current 
inferred value, the ramp rate is slow due to lower confidence that the elevated temperature is the result of increasing 
ambient temperature. When the IAT reading is lower than the current inferred value, the ramp rate is fast since 
underhood effects are less likely. 
 
Beginning in the 2013 MY some vehicles will have an Ambient Air Temperature (AAT) sensor wired to the PCM. The 
PCM simply reads the sensor and sends the sensor value out to the rest of the vehicles (intrument cluster, HVAC 
system, etc) over the CAN network. The AAT sensor is typically located as part of the driver’s door mirror. 
 
Beginning in the 2015 MY, some vehicles will begin using the AAT sensor as a measure of ambient temperature for 
some OBD monitors rather than inferring it from IAT as described above. This change was prompted by the 
replacement of the MAF sensor by a MAP sensor on some port fuel injected engines. The IAT sensor is part of the 
MAP sensor. It is close to the intake manifold and reflects manifold charge temperature rather then the temperature 
of the air passing through the MAF sensor.The higher temperature environment makes it less able to accurately infer 
ambient air temperature.  
 
If utilzed by the software, the ambient temperature from the AAT sensor will be used by the evaporative system 
monitor, the PCV system monitor and the thermostat monitor rather than the inferred ambient from the IAT sensor. 
 
 

Ambient Air Temperature Sensor Check Operation: 

DTCs P0072  - AAT Sensor Circuit Low  

P0073  - AAT Sensor Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical AAT sensor check malfunction thresholds: 

Voltage < 0.51 volts    or    voltage > 4.93 volts 
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ECT, IAT, EOT Temperature Sensor Transfer Function 

Volts A/D counts in PCM Temperature, degrees F 

4.89 1001 -40 
4.86 994 -31 
4.81 983 -22 
4.74 970 -13 
4.66 954 -4 
4.56 934 5 
4.45 910 14 
4.30 880 23 
4.14 846 32 
3.95 807 41 
3.73 764 50 
3.50 717 59 
3.26 666 68 
3.00 614 77 
2.74 561 86 
2.48 508 95 
2.23 456 104 
1.99 407 113 
1.77 361 122 
1.56 319 131 
1.37 280 140 
1.20 246 149 
1.05 215 158 
0.92 188 167 
0.80 165 176 
0.70 144 185 
0.61 126 194 
0.54 110 203 
0.47 96 212 
0.41 85 221 
0.36 74 230 
0.32 65 239 
0.28 57 248 
0.25 51 257 
0.22 45 266 
0.19 40 275 
0.17 35 284 
0.15 31 293 
0.14 28 302 
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The Cylinder Head Temp Sensor uses a switchable input circuit to create two transfer functions for cold and hot 
range temperatures 
 
 

CHT Temperature Sensor Transfer Function, Cold End 

Volts A/D counts in PCM Temperature, degrees F 

4.899 1002 -40 
4.861 995 -31 
4.812 985 -22 
4.75 972 -14 
4.671 956 -4 
4.572 936 4 
4.452 911 14 
4.309 882 22 
4.14 847 32 
3.95 808 40 
3.737 765 48 
3.508 717 58 
3.26 666 68 
3.00 614 77 
2.738 560 87 
2.478 507 96 
2.226 455 105 
1.985 406 114 
1.759 360 122 
1.551 317 132 
1.362 279 141 
1.193 244 149 
1.043 213 159 
0.91 186 168 
0.794 162 176 
0.693 142 186 
0.604 124 194 
0.528 108 203 
0.462 95 204 

 
 

CHT Temperature Sensor Transfer Function, Hot End 

Volts A/D counts in PCM Temperature, degrees F 

4.235 866 168 
4.119 843 168 
3.993 817 176 
3.858 789 185 
3.714 760 194 
3.563 729 203 
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3.408 697 212 
3.244 664 221 
3.076 629 230 
2.908 595 239 
2.740 561 248 
2.575 527 257 
2.411 493 266 
2.252 461 275 
2.099 430 284 
1.953 400 294 
1.813 371 303 
1.680 344 312 
1.556 318 320 
1.439 294 329 
1.329 272 338 
1.228 251 347 
1.133 232 356 
1.046 214 366 
0.965 197 375 
0.891 182 383 
0.822 168 392 
0.760 155 401 
0.701 144 408 
0.648 133 415 
0.599 123 422 
0.555 113 428 
0.513 105 433 
0.476 97 438 
0.441 90 442 
0.409 84 447 
0.380 78 450 
0.353 72 454 
0.328 67 457 
0.306 63 460 
0.285 58 463 
0.265 54 465 
0.248 51 468 
0.231 47 470 
0.216 44 472 
0.202 41 474 
0.190 39 475 
0.178 36 477 
0.167 34 478 
0.156 32 480 
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IAT Rationality Test 

The IAT rationality test determines if the IAT sensor is producing an erroneous temperature indication within the 
normal range of IAT sensor input.   

The IAT sensor rationality test is run only once per power-up.  The IAT sensor input is compared to the CHT sensor 
input (ECT sensor input on some applications) at key-on after a long (6 hour) soak.  If the IAT sensor input and the 
CHT (ECT) sensor input agree within a tolerance (+/- 30 deg F), no malfunction is indicated and the test is complete.  
If the IAT sensor input and the CHT (ECT) sensor input differ by more than the tolerance, the vehicle must be driven 
over 35 mph for 5 minutes to confirm the fault. This is intended to address noise factors like sun load that can cause 
the IAT sensor to indicate a much higher temperature than the CHT (ECT) sensor after a long soak.  Driving the 
vehicle attempts to bring the IAT sensor reading within the test tolerance.  If the IAT sensor input remains outside of 
the tolerance after the vehicle drive conditions have been met, the test indicates a malfunction and the test is 
complete. 

In addition to the start-up rationality check, an IAT "Out of Range" check is also performed. The test continuously, 
checks to see if IAT is greater than the “IAT Out of Range High threshold”, approximately 150 deg F. In order to 
prevent setting false DTC during extreme ambient or vehicle soak conditions, the same count up/count down timer 
used for the IAT startup rationality test is used to validate the fault. If IAT is greater than 150 deg F and vehicle speed 
is greater than ~ 40 mph for 250 seconds then set a P0111. 

Either the IAT startup rationality test or the IAT Out of Range High test can set a P0111 DTC. The logic is designed 
so that either fault can trigger a “two-in-a-row” P0111 MIL, however, both faults must be OK before the P0111 DTC 
is cleared. 

Block heater detection results in a no-call. 

 
Intake Air Temperature Sensor Range/Performance Check Operation: 

DTCs P0111 (range/performance) 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration Immediate or up to 30 minutes to register a malfunction 

 

Typical Intake Air Temperature Sensor Range/Performance Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Time since engine start (if driving req'd)  30 min 

Vehicle speed (if driving req'd) 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

IAT - ECT at start (block heater inferred) -30 °F -90 °F 

 
Typical IAT sensor check malfunction thresholds: 

IAT and ECT/CHT error at start-up > +/-30 deg F 
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Intake Air Temperature Sensor Out of Range High Check Operation: 

DTCs P0111 (Out of Range High) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration 250 seconds to register a malfunction 

 

Typical Intake Air Temperature Sensor Out of Range high Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Vehicle speed 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

 
Typical IAT Sensor Out of Range High check malfunction thresholds: 

IAT > 150 deg F 
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AAT Rationality Test 

The AAT rationality test determines if the AAT sensor is producing an erroneous temperature indication within the 
normal range of AAT sensor input.   

The AAT sensor rationality test is run only once per power-up.  The IAT sensor input is compared to the CHT sensor 
input (ECT sensor input on some applications) and the IAT sensor at key-on after a long (6 hour) soak.  If the AAT 
sensor input, the CHT (ECT) sensor input and the IAT sensor input agree within a tolerance (+/- 30 deg F), no 
malfunction is indicated and the test is complete.  If the AAT sensor input, the CHT (ECT) sensor input and IAT 
sensor input differ by more than the tolerance, the vehicle must be driven over 25 mph for 300 seconds to confirm 
the fault. This is intended to address noise factors like sun load that can cause the AAT sensor to indicate a higher 
temperature than the CHT (ECT) or IAT sensor after a long soak.  Driving the vehicle attempts to bring the AAT 
sensor reading within the test tolerance.  If the AAT sensor input remains outside of the tolerance after the vehicle 
drive conditions have been met, the test indicates a malfunction and the test is complete. 

In addition to the start-up rationality check, an AAT "Out of Range" check is also performed. The test continuously, 
checks to see if AAT is greater than the “AAT Out of Range High threshold”, approximately 150 deg F. In order to 
prevent setting false DTC during extreme ambient or vehicle soak conditions, the same count up/count down timer 
used for the IAT startup rationality test is used to validate the fault. If IAT is greater than 150 deg F and vehicle speed 
is greater than ~ 10 mph for 300 seconds then set a P0071. 

Either the IAT startup rationality test or the IAT Out of Range High test can set a P0111 DTC. The logic is designed 
so that either fault can trigger a “two-in-a-row” P0111 MIL, however, both faults must be OK before the P0111 DTC 
is cleared. 

Block heater detection results in a no-call. 

 
Ambient Air Temperature Sensor Range/Performance Check Operation: 

DTCs P0071  - AAT Sensor Range/Performance 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS, P2610  

Monitoring Duration Immediate or up to 5 minutes to register a malfunction 

 

Typical Ambient Air Temperature Sensor Range/Performance Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Time since engine start (if driving req'd)  30 min 

Vehicle speed (if driving req'd) 25 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

IAT - ECT at start (block heater inferred) -30 °F -90 °F 

 
Typical AAT sensor check malfunction thresholds: 

AAT and IAT and ECT/CHT error at start-up > +/-30 deg F 
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Ambient Air Temperature Sensor Out of Range High Check Operation: 

DTCs P0071 (Out of Range High) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS, P2610  

Monitoring Duration 300 seconds to register a malfunction 

 

Typical Ambient Air Temperature Sensor Out of Range high Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Load  200% 

Vehicle speed 10 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

 
Typical AAT Sensor Out of Range High check malfunction thresholds: 

IAT > 150 deg F 
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Fuel Rail Pressure Sensor 

Fuel Rail Pressure Sensor Check Operation: 

DTCs P0192 (low input), P0193 (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP sensor check malfunction thresholds: 

Voltage < 0.049 volts    or    voltage > 4.88 volts 

 
 

Fuel Rail Pressure Sensor Transfer Function 

FRP volts = [ Vref * ( 4 * Fuel Pressure / 70) + 0.50 ] / 5.00 

Volts A/D counts in PCM Pressure, psi 

4.85 993 76.125 
4.50 922 70 
4.00 820 61.25 
3.50 717 52.5 
3.00 614 43.75 
2.50 512 35 
2.00 410 26.25 
1.50 307 17.5 
1.00 205 8.75 
0.50 102 0 
0.15 31 -6.125 

 
 
 
The FRP range/performance test checks to make sure that fuel rail pressure can be properly controlled by the 
electronic returnless fuel system. The FPS sensor is also checked for in-range failures that can be caused by loss 
of Vref to the sensor. Note that the FRP is referenced to manifold vacuum (via a hose) while the fuel rail pressure 
sensor is not referenced to manifold vacuum. It uses gage pressure. As a result, a mechanical gage in the fuel rail 
will display a different pressure than the FPR PID on a scan tool. The scan tool PID will read higher because of 
manifold vacuum. 
 

FRP Range/Performance Check Operation: 

DTCs P0191 (FRP range/performance), P1090 (stuck in range) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK FRP 

Monitoring Duration 8 seconds to register a malfunction 
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Typical FRP Sensor Range/Performance check entry conditions: 

Entry Condition Minimum Maximum 

Demand pressure reasonable 35 psig 60 psig 

Fuel level 15%  

 
Typical FRP Range/Performance check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 20 psig 

 
Typical FRP Sensor Stuck check entry conditions: 

Entry Condition Minimum Maximum 

FRP sensor input 0 psig 46 psig 

FRP input not moving  1 psig / sec 

 
Typical FRP Stuck check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 5 psig 
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Mass Air Flow Sensor 

The analog MAF sensor uses a hot wire sensing element to measure the amount of air entering the engine. Air 
passing over the hot wire causes it to cool. This hot wire is maintained at 200°C (392°F) above the ambient 
temperature as measured by a constant cold wire. The current required to maintain the temperature of the hot wire 
is proportional to the mass air flow. The MAF sensor then outputs an analog voltage proportional to the intake air 
mass.  

The MAF sensor is located between the air cleaner and the throttle body or inside the air cleaner assembly. Most 
MAF sensors have integrated bypass technology with an integrated IAT sensor. The hot wire electronic sensing 
element must be replaced as an assembly. Replacing only the element may change the air flow calibration. 

For the 2011 MY, some vehicles will use a digital MAF sensor, which outputs a frequency proportional to the intake 
air mass. The digital input low level driver software sets a flag to indicate that the frequency is out of range and a flag 
to indicate a high or low state.  Low corresponds to 1.5 KHz and 6.6 kg/hr and high corresponds to 12 KHz and 982 
kg/hr. 

The Mass Air Flow sensor can produce values near zero when the engine has stalled or when the manifold empties 
during transient tip outs. The rpm logic is used to prevent setting a P0102 when the engine is stalling or during tip 
out conditions and the MAF reading is low but the sensor has not failed.  

The 2017 MT Ford GT uses dual MAF sensors. This allows for a rationality test between sensors A and B.  

P00BC - Mass or Volume Air Flow "A" Circuit Range/Performance - Air Flow Too Low 

P00BD - Mass or Volume Air Flow "A" Circuit Range/Performance - Air Flow Too High 

P00BE - Mass or Volume Air Flow "B" Circuit Range/Performance - Air Flow Too Low 

P00BF - Mass or Volume Air Flow "B" Circuit Range/Performance - Air Flow Too High 

MAF Sensor Check Operation: 

DTCs Analog Sensor: P0102 (low input), P0103 (high input) 

Digital MAF Sensor A: P0100 (broken element), P0102 (low input), P0103 
(high input), P0104 (intermittent) 

Digital MAF Sensor B: P010A (broken element), P010C (low input), P010D 
(high input), P010E (intermittent) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 
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Typical MAF Sensor check entry conditions: 

Entry Condition Minimum Maximum 

P0100   

Time since last PIP edge (engine has not stalled)   

P0102   

Time since last PIP edge (engine has not stalled)  150 msec 

Engine rpm Base idle speed – 25 rpm  

Relative throttle position 1 degree  

P0103   

Engine rpm  6000 rpm 

 
 

Typical MAF sensor check malfunction thresholds: 

Analog Sensor:  

P0102 - Voltage < 0.244 volts and engine running 

P0103 - Voltage > 4.785 volts engine rpm < 4,000 rpm 

Digital Sensor:  

P0100 – MAF sensor signal period > 1300 microseconds (< 0.78 kHz) for > 1 sec 

P0102 - MAF sensor signal period > 658 microseconds (< 1.5 kHz) for > 1 sec 

P0103 - MAF sensor signal period < 83 microseconds (> 0.78kHz) for > 1 sec 

P0104 – MAF sensor open/shorted > 25 occurrences 

 

 
Manifold Absolute Pressure Sensor 

The MAP (Manifold Absolute Pressure) sensor provides a voltage proportional to the absolute pressure in the intake 
manifold using a piezo-resistive silicon sensing element. The pressure sensor is typically mounted into a port on the 
engine intake manifold. 

In the 2014 MY, some vehicles will be using MAP sensor in place of a MAF sensor for airflow measurement. The 
MAP sensor is checked for opens, shorts, or out-of-range values by monitoring the analog-to-digital (A/D) input 
voltage. 

 
MAP Sensor Transfer Function 

Vout=(Vref / 5) * 0.0409523809* Pressure (in kPa) + -0.1095238095) 

Volts Pressure, kPa Pressure, Inches Hg 
0.30 10.0 2.59 
0.38 12.0 3.54 
1.00 27.0 7.97 
2.35 60.0 17.72 
3.37 85.0 25.10 
4.48 112.0 33.07 
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4.60 115.0 33.96 
 

 
MAP Sensor Check Operation 

DTCs P0107 (low voltage), P0108 (high voltage) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
 

MAP electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical MAP sensor check malfunction thresholds: 

Voltage < 0.19 volts or voltage > 4.88 volts 

 

 

MAP Sensor Rationality Test 

For Naturally Aspirated Speed Density Engines that MAP and BP sensors are equipped, depending on operating 
conditions, MAP sensor signal is compared to BP sensor signal or estimated MAP signal to determine whether the 
sensor readings are rational and appropriate.   

At key-up, measured MAP signal is compared to BP signal directly.  If MAP signal is off by calibratible amount (either 
positive or negative), then MAP sensor is declared faulted.  

During engine operation, when engine conditions (steady MAP signal, estimate MAP, and throttle position) and test 
entry conditions are met, then measured MAP signal is compared to estimated MAP signal (inferred from throttle) or 
BP signal.  If the discrepancy between measured MAP signal and estimated MAP signal/BP signal is either greater 
or less than calibratible maximum and minimum offset fault thresholds, the MAP sensor is recognized as faulted.  
Total time period of MAP sensor faulted in monitor window is recorded, and percentage of faulted signal in one 
monitoring event (normally 10~15 seconds) is calculated.  If the calculated percentage exceeds the calibratible 
threshold, then P0106 DTC is set, ‘Wrench Lamp’ is illuminated on the instrument cluster and a FMEM (Failure Mode 
Effective Management) action is invoked.  

 

Key-Up Test (MAP signal vs. BP signal) 

DTC P0106   Manifold Absolute Pressure Circuit Range/Performance 

Monitor execution At key-up 

Monitor Sequence None 

Sensors OK BP, MAP 

Monitoring Duration 0.3 seconds 
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Typical Key-Up Test Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 4 seconds  
 

Engine Running Test (MAP signal vs. Estimated MAP signal/BP signal) 

DTC P0106   Manifold Absolute Pressure Circuit Range/Performance 

Monitor execution Continuous, if entry conditions are met 

Monitor Sequence None 

Sensors OK BP, MAP, TPS 

Monitoring Duration 10~15 seconds (one monitoring event) 

 
Typical Engine Running Test Entry Conditions 

Entry conditions Minimum Maximum 

Throttle Position 10 degrees  

Engine Speed 525 RPM  

Change in Throttle Position 1.0 degree   

Change in MAP signal 1.0"Hg  

Change in estimated MAP signal 1.0"Hg  

 
Typical MAP Sensor Rationality Test Malfunction Thresholds 

|BARO – MAP|  <  3.0"Hg     (Key-Up test) 

|MAP – Estimated MAP / BARO|  <  2.20"Hg     (Engine Running Test) 

 
Intake Manifold Pressure Sensor Range Circuit Intermittent Check  

DTCs P0109   Manifold Absolute Pressure/BARO Sensor Intermittent 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Intake Manifold Pressure Sensor Range Circuit Malfunction Thresholds 

25 intermittent out-of-range events per driving cycle 
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MAF/MAP - TP Rationality Test 

The MAF or MAP and TP sensors are cross-checked to determine whether the sensor readings are rational and 
appropriate for the current operating conditions. (P0068) The test uses the calculated load value (LOAD) which can 
be computed from MAF for a mass air flow system or from MAP for a speed density system. 

 
MAF/TP Rationality Check Operation: 

DTCs P0068 - MAP / MAF - Throttle Position Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds within test entry conditions 

 
Typical MAF/TP rationality check entry conditions: 

Entry Condition Minimum Maximum 

Engine RPM 550 rpm minimum of 5000 rpm 

Engine Coolant Temp 150 oF  

 
Typical MAF/TP rationality check malfunction thresholds: 

Load > 60% and TP < 2.4 volts   or    Load < 30% and TP > 2.4 volts 
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Miscellaneous CPU Tests 

Loss of Keep Alive Memory (KAM) power (a separate wire feeding the PCM) results is a P1633 DTC and immediate 
MIL illumination. (Used for those modules that use KAM.) 

Vehicles that require tire/axle information and VIN to be programmed into the PCM Vehicle ID block (VID) will store 
a P1639 if the VID block is not programmed or corrupted. 

P0602 - Powertrain Control Module Programming Error indicates that the Vehicle ID block check sum test failed. 

P0603 - Powertrain Control Module Keep Alive Memory (KAM) Error  indicates the Keep Alive Memory check sum 
test failed. (Used for those modules that use KAM.) 

P0604 - Powertrain Control Module Random Access Memory (RAM) Error indicates the Random Access Memory 
read/write test failed.    

P0605 - Powertrain Control Module Read Only Memory (ROM) Error  indicates a Read Only Memory check sum 
test failed.    

P0607 - Powertrain Control Module Performance indicates incorrect CPU instruction set operation, or excessive 
CPU resets. 

P0610 - Powertrain Control Module indicates that one or more of the VID Block fields were configured incorrectly. 

P068A - ECM/PCM Power Relay De-energized - Too Early. This fault indicates that NVRAM write did not complete 
successfully after the ignition key was turned off, prior to PCM shutdown. 

P06B8 - Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error indicates Permanent DTC 
check sum test failed 

U0101 - Lost Communication with Transmission Control Module (for vehicles with standalone TCM) 

P1934 – Lost Vehicle Speed Signal from ABS Module 
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Engine Off Timer Monitor 

The engine off timer is either implemented in a hardware circuit in the PCM or is obtained via a CAN message from 
the Body Control Module.  
 
If the timer is implemented in the PCM, the following applies: 
 
There are two parts to the test. The first part determines that the timer is incrementing during engine off. The test 
compares ECT prior to shutdown to ECT at key-on. The ECT has cooled down more than 30 deg F and the engine 
had warmed up to at least 160 deg F prior to shutdown, then an engine off soak has occurred. If the engine off 
timer indicates a value less than 30 sec, then the engine of timer is not functioning and a P2610 DTC is set. 
 
The second part looks at the accuracy of the engine off timer itself. The timer in the satellite chip is allowed to count 
up for 5 minutes with the engine running and compared to a different clock in the main microprocessor. If the two 
timers differ by more than 15 sec (5%), a P2610 DTC is set. 
 
If engine off time is obtained from the BCM, the following applies. There are multiple parts to the test: 
 
The PCM expects to get a CAN message with the engine off time from BCM shortly after start. If the engine 
off time is not available because of a battery disconnect, the CAN message is set to FFFFh and a U0422 is 
set (Invalid Data Received from BCM).  
 
If the CAN message with engine off time is not available, a P2610 DTC is set and a U0140 is set (Lost 
Communication with BCM). 
 
As above, the next part determines that the timer is incrementing during engine off. The test compares ECT prior to 
shutdown to ECT at key-on. The ECT has cooled down more than 30 deg F and the engine had warmed up to at 
least 160 deg F prior to shutdown, then an engine off soak has occurred. If the engine off timer indicates a value 
less than 30 sec, then the engine of timer is not functioning and a P2610 DTC is set. 
 
The last part looks at the accuracy of the engine off timer itself. The timer in the BCM (Global Real Time) is 
sampled for 5 minutes with the engine running and compared to the clock in the main microprocessor. If the two 
timers differ by more than 15 sec (5%), a P2610 DTC is set. 
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Engine Off Timer Check Operation: 

DTCs P2610 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration Immediately on startup or after 5 minutes 

 
Typical Engine Off Timer check malfunction thresholds: 

Engine off time < 30 seconds after inferred soak 

Engine off timer accuracy off by > 15 sec. 

Engine off time CAN message missing at startup 
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5 Volt Sensor Reference Voltage A Check: 

DTCs P0642 - Sensor Reference Voltage "A" Circuit Low 

P0643 - Sensor Reference Voltage "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 sec to register a malfunction 

 

Typical 5 Volt Sensor Reference Voltage A check entry conditions: 

Entry Condition Minimum Maximum 

Ignition  "ON" NA NA 

 

Typical 5 Volt Sensor Reference Voltage A check malfunction thresholds: 

P0642 

Short to ground (signal voltage): < 4.75 V 

P0643 

Short to battery plus (signal voltage): > 5.25 V 

 

5 Volt Sensor Reference Voltage A/B/C Check: 

DTCs P06A6 - Sensor Reference Voltage "A" Circuit Range/Performance 

P06A7 - Sensor Reference Voltage "B" Circuit Range/Performance 

P06A8 - Sensor Reference Voltage "C" Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 0.5 sec to register a malfunction 

 

Typical 5 Volt Sensor Reference Voltage A/B/C check entry conditions: 

Entry Condition Minimum Maximum 

Ignition  "ON" NA NA 

 

Typical 5 Volt Sensor Reference Voltage A/B/C check malfunction thresholds: 

P0646, P0647, P06A8   (used for Bosch Tricore modules) 

Reference voltage: < 4.7 V  or reference voltage: > 5.2 V 
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Central Vehicle Configuration 

On some applications, the Body Control Module (BCM) transmits VIN, Tire Circumference, Axle Ratio and Cruise 
Control Configuration (CCC) over the vehicle CAN network to the ECM/PCM as well as to other modules in the 
vehicle that use this information. Valid data received by the ECM/PCM s stored into NVRAM. This feature is known 
as Central Vehicle Configuration. 

CAN messages with this data are sent every time the vehicle is started. If the CAN messages are not received 
after start, a U0140 (Lost Communication with BCM) DTC is set. Next, the data is checked to ensure that it is in a 
valid range. If the VIN, tire, axle or CCC are not in a valid range, a U0422 (Invalid Data received from BCM) DTC is 
set. 

The system is designed to automatically accept valid VIN, tire, axle and CCC data if only the default data ($FF) is 
stored. If the default VIN, tire and axle are not replaced with valid data at the vehicle assembly plant or after 
service, a P0630 (VIN and/or tire/axle not programmed) DTC is set and the MIL is illuminated. 

Once the PCM has valid VIN, tire, axle and CCC data, and new data is received which does not match the 
currently stored data, the new data is not stored into NVRAM. If there is a data mismatch, a P160A (Vehicle 
Options Reconfiguration Error) DTC is set. The new data will not be accepted unless a service tool is used to 
execute a "learn" command. This allows a service technician to ensure that the vehicle uses the proper 
configuration data after a BCM or PCM repair. Once a "learn" command is executed, the PCM will accept the next 
valid VIN, tire, axle and CCC data, store it into NVRAM, and perform and OBD-II code clear which resets all 
diagnostic data. 

The flow charts on the following pages describe the process. 

 

 

Look for periodic VIN, Tire/Axle message 
(only for calibrated features) 

Are any data items missing ? 
Filter fault, set U0140 
DTC, non-MIL (Lost 

Comm w/BCM) 

Check VIN for non-ASCII characters (out of range), 
Check Tire/Axle and CCC for out of range, 

Check VIN, Tire/Axle and CCC for 
$00 for non supported? 
$11 for not configured? Filter fault, set U0422 DTC, non-

MIL (Invalid Data  from BCM) 

VIN, Tire/Axle and CCC status determined as:  
missing, valid or invalid 

Set appropriate state in fault DID $056C for:  
valid, not supported, not received, not configured, or out of range 

Yes 

invalid 

valid 
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Default VIN (all $FF),  tire/axle or CCC stored in slave memory? 

VIN/Tire Axle/CCC status 
missing/invalid? 

Filter fault, set P0630 DTC, MIL 
(VIN and/or tire/axle not 

programmed) 

Invalid VIN/Tire/Axle/CCC? 

Store valid VIN/Tire/Axle/CCC 
in NVRAM (one time only) 

Reset All OBD diagnostic data 
for new VIN or Tire/Axle

Yes 

Yes 

Yes 

Done 

Scan tool configuration 
learning flag set for VIN or 

Tire/Axle? 

Store new valid VIN/Tire/Axle in 
NVRAM (one time only) 

Reset all OBD diagnostic data 

Yes 

Filter fault, set P160A DTC, 
non-MIL (Vehicle Options 

Reconfiguration Error) 

Yes 

Valid VIN/Tire/Axle 
mismatch with values 

stored NVRAM? 

No 

No 
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Ignition System Tests 

New floating point processors no longer use an EDIS chip for ignition signal processing. The crank and cam position 
signals are now directly processed by the PCM/ECM microprocessor using a special interface called a Time 
Processing Unit or TPU, or General Purpose Time Array (GPTA), depending on the PCM/ECM. The signals to fire 
the ignition coil drivers also come from the microprocessor. 

Historically, Ford has used a 36-1 tooth wheel for crankshaft position (40-1 on a V-10). Many engines still use a 36-
1 wheel; however, some new engines are migrating to a 60-2 tooth wheel for crankshaft position. This was done to 
commonize ignition hardware and allow Ford to use some industry-standard PCM/ECM designs. 60-2 tooth crank 
wheels are being used on the 2011/2012 MY 2.0L GDI and GTDI engines, 1.6L GTDI engines and the 3.5L TIVCT 
GTDI engine. 

Over the years, Ford ignition system have migrated away from Distributorless Ignition Systems (DIS) where a given 
coil pack fires two spark plugs at the same time (one spark plug fires during the compression stroke, the other spark 
plug fires during the exhaust stroke). All new engine now use Coil On Plug (COP) systems where there is an ignition 
coil and a coil driver for each spark plug, thus eliminating the need for secondary spark plug wires and improving 
reliability. Historically, Ford located the ignition coil drivers within the PCM/ECM, however, some new engines are 
migrating to coils where the driver is located on the coil itself. This eliminates the high current lines going from the 
PCM to the coils and again, commonizes ignition hardware to allow Ford to use some industry-standard PCM/ECM 
designs. 

The ignition system is checked by monitoring various ignition signals during normal vehicle operation: 

CKP, the signal from the crankshaft 36-1-or 60-2 tooth wheel. The missing tooth is used to locate the cylinder 
pair associated with cylinder # 1 The microprocessor also generates the Profile Ignition Pickup (PIP) signal, 
a 50% duty cycle, square wave signal that has a rising edge at 10 deg BTDC for 36-1 systems and 12 deg 
BTDC for 60-2 systems. 

Camshaft Position (CMP), a signal derived from the camshaft to identify the #1 cylinder 

Coil primary current (driver in module ignition systems). The NOMI signal indicates that the primary side of 
the coil has achieved the nominal current required for proper firing of the spark plug. This signal is received 
as a digital signal from the coil drivers to the microprocessor. The coil drivers determine if the current flow 
to the ignition coil reaches the required current (typically 5.5 Amps for COP, 3.0 to 4.0 Amps for DIS) within 
a specified time period (typically > 200 microseconds for both COP and DIS).  

Coil driver circuit current and/or voltage (driver on coil ignition systems). The PCM/ECM coil driver IC checks 
for out of range current and voltage levels at the coil driver output that would indicate an open or short circuit 
fault. The fault could be located anywhere in the coil driver circuit: PCM/ECM, wiring harness, coil connector, 
or the driver circuit on the ignition coil. (Note this does not include the primary side windings.  Faults in the 
primary side windings must be detected by the Misfire Monitor for driver on coil ignition systems). 

 

First, several relationships are checked on the CKP signal. The microprocessor looks for the proper number of teeth 
(35 or 39 or 58) after the missing tooth is recognized; time between teeth too low (< 30 rpm or > 9,000 rpm); or the 
missing tooth was not where it was expected to be. If an error occurs, the microprocessor shuts off fuel and the 
ignition coils and attempts to resynchronize itself. It takes on revolution to verify the missing tooth, and another 
revolution to verify cylinder #1 using the CMP input. Note that if a P0320 or P0322 DTC is set on a vehicle with 
Electronic Throttle Control, (ETC), the ETC software will also set a P2106. 
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If the proper ratio of CMP events to PIP events is not being maintained (for example, 1 CMP edge for every 8 PIP 
edges for an 8-cylinder engine), it indicates a missing or noisy CMP signal (P0340). On applications with Variable 
Cam Timing (VCT), the CMP wheel has five teeth to provide the VCT system with more accurate camshaft control. 
The microprocessor checks the CMP signal for an intermittent signal by looking for CMP edges where they would 
not be expected to be. If an intermittent is detected, the VCT system is disabled and a P0344 (CMP Intermittent 
Bank 1) or P0349 (CMP intermittent Bank 2) is set. 

Finally, for driver in module ignition systems, the relationship between NOMI events and PIP events is evaluated. If 
there is not an NOMI signal for every PIP edge (commanded spark event), the PCM will look for a pattern of failed 
NOMI events to determine which ignition coil has failed.  

 

CKP Ignition System Check Operation: 

DTCs P0320 Ignition Engine Speed Input Circuit 

P0322 Ignition Engine Speed Input Circuit No Signal 

P0339 Crankshaft Position Sensor "A" Circuit Intermittent 

P0335 Crankshaft Position Sensor "A" Circuit 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration < 5 seconds 

 
 

Typical CKP ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for CKP 500 rpm  

 
Typical CKP ignition check malfunction thresholds: 

P0320 or P0339:  

Incorrect number of teeth after the missing tooth is recognized, time between teeth too low (< 30 rpm or > 9,000 
rpm), missing tooth was not where it was expected to be. 

P0322 or P0335: 

Camshaft indicates > 1 engine revolution while crankshaft signal missing 
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CMP Ignition System Check Operation: 

DTCs P0340 - Intake Cam Position Circuit, Bank 1 

P0344 – Intake Cam Position Circuit Intermittent, Bank 1 

P0345 - Intake Cam Position Circuit, Bank 2 

P0349  – Intake Cam Position Circuit Intermittent Bank 2 

P0365 - Exhaust Cam Position Circuit, Bank 1 

P0369 – Intake Cam Position Circuit Intermittent, Bank 1 

P0390 - Exhaust Cam Position Circuit, Bank 2 

P0394  – Exhaust Cam Position Circuit Intermittent Bank 2 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration < 5 seconds 

 
 

Typical CMP ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for CMP 200 rpm  

 
Typical CMP ignition check malfunction thresholds: 

Ratio of PIP events to CMP events: 4:1, 6:1, 8:1 or 10:1 based on engine cyl. 

Intermittent CMP signal – CMP signal in unexpected location 
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Coil Primary Ignition System Check Operation: 

DTCs P0351 – P0360 (Coil primary)  

P2300, P2303, P2306, P2309, P2312, P2315, P2318, P2321, 
P2324, P2327 (Coil driver short circuit low) 

P2301, P2304, P2307, P2310, P2313, P2316, P2319, P2322, 
P2325, P2328 (Coil driver short circuit high) 

P06D1 (Internal control module ignition coil control module 
performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 1 seconds 

 
 

Typical Coil primary ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for coil primary 200 rpm Minimum of 3200 rpm 

Positive engine torque Positive torque  

Battery Voltage 11 volts 16 volts 

 
Typical Coil primary ignition check malfunction thresholds: 

P035x (driver in module Ignition systems): 

Ratio of PIP events to IDM or NOMI events 1:1  

P035x, P23xx (driver on coil Ignition systems): 

Coil driver circuit current and/or voltage out of range of open and short circuit limits. 

P06D1 (driver on coil Ignition systems): 

Missing communication from coil driver IC. 

 

If an ignition coil primary circuit failure is detected for a single cylinder or coil pair, the fuel injector to that cylinder or 
cylinder pair will be shut off for 30 seconds to prevent catalyst damage. Up to two cylinders may be disabled at the 
same time on 6 and 8 cylinder engines and one cylinder is disabled on 4 cylinder engines. After 30 seconds, the 
injector is re-enabled. If an ignition coil primary circuit failure is again detected, (about 0.10 seconds), the fuel injector 
will be shut off again and the process will repeat until the fault is no longer present. Note that engine misfire can 
trigger the same type of fuel injector disablement. 
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Knock Sensor 

Due to the design of the knock sensor input circuitry, a short to battery, short to ground, or open circuit all 
result is a low knock signal voltage output. This output voltage is compared to a noise signal threshold 
(function of engine rpm and load) to determine knock sensor circuit high, circuit low or performance faults. 
 
Some PCM/ECM modules use a driver circuit that will periodically and actively test the knock sensor lines 
for short circuit faults. In these modules, supplemental codes can be set for the short circuit condition. 
 
The P130D code is associated with the "Low Speed Pre-Ignition" or "Mega Knock" strategy. Mega Knock is 
a phenomena present on GTDI engines during boosted operation. It is much more audible than normal 
engine knock and generates higher cylinder pressures that can result in the potential for engine damage. It 
tends to occur at lower engine speeds (< 3000 rpm) but may also occur at higher speeds. It tends to be an 
infrequent and random event. When it occurs, it may occur as a single event or as a burst event with 
multiple occurrences in rapid succession on the same cylinder. The code is set if the Mega Knock detection 
rate is too high. 
 

Knock Sensor Check 
Operation: 

 

DTCs P0325 – Knock Sensor 1 Circuit 

P0330 – Knock Sensor 2 Circuit 

P032A – Knock Sensor 3 Circuit 

P033A – Knock Sensor 4 CircuitP0327 – Knock Sensor 1 Circuit Low 

P0328 – Knock Sensor 1 Circuit High 

P0332 – Knock Sensor 2 Circuit Low 

P0333 – Knock Sensor 2 Circuit High 

P032C – Knock Sensor 3 Circuit Low 

P032D – Knock Sensor 3 Circuit High 

P033C – Knock Sensor 4 Circuit Low 

P033D – Knock Sensor 4 Circuit High 

P130D – Engine Knock / Combustion Performance – Forced Limited Power 

Monitor execution Continuous within entry conditions 

Supplemental circuit low and high codes:  Semi-continuous (periodically active) 
within entry conditions.  Knock sensor lines are actively tested for a single 
combustion event once every 250 engine cycles. 

Monitor Sequence None 

Sensors OK Not in failsafe cooling mode 

Monitoring Duration Circuit codes: ~10 seconds to detect fault. 

Supplemental circuit low and high codes:  ~1 to 2 minutes after engine start to 
detect fault.  This is a typical amount of time to acquire 2 consecutive failed 
samples from the periodically active test. 

Mega Knock: Event based.  See Malfunction thresholds below. 

 
Typical Knock Sensor check entry conditions:   

Entry Condition Minimum Maximum 
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Time since engine start 2 to 5 sec  

Engine Coolant Temperature 140 °F  

Engine load (circuit codes) 35%  

Engine load (supplemental circuit low and high codes)   

Engine load (Mega Knock codes) 90%  

Engine speed (circuit codes) 1500 rpm 6000 rpm 

Engine speed (supplemental circuit low and high codes)  4500 rpm 

Engine speed (Mega Knock codes) 1000 rpm 4000 rpm 

 
 

Typical Knock Sensor functional check malfunction thresholds: 

P0325 & P0330, P032A, P033A Knock signal too low (function of engine speed): < 20 normalized A/D counts 
(out of 255) 

P0327, P0332, P032C, P033C (used only for PCM/ECM with corresponding diagnostic circuit) 

Voltage level from active knock sensor circuit probe below limit 

P0328, P0333, P032D, P033D (used only for PCM/ECM with corresponding diagnostic circuit) 

Voltage level from active knock sensor circuit probe above limit) 

P130D Mega Knock detection rate too high: > 10 Mega Knock events within span of several thousand 
combustion events. 
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Engine Oil System Components 

Engine Oil Pressure (EOP) Switch 

The EOP switch is widely used on many applications. The switch is utilized on applications equipped with 
conventional oil pump; however, selectively it is used for variable oil pump system products as well.  The 
EOP switch is an on/off switch that turns on the ‘Low Oil Pressure Lamp’ on the instrument cluster whenever 
oil pressure is less than 6 psi (~41 kPa).  No DTC for low oil pressure is set. 

Engine Oil Pressure (EOP) Sensor 

The EOP sensor has been introduced in order to provide feedback for the Variable Oil Pump which is used 
to control oil pressure in the engine.  Unlike the EOP switch, the EOP sensor provides a voltage proportional 
to the actual oil pressure in one of the oil galleries.  The location of the EOP sensor varies, but it is usually 
mounted near the oil pump or the oil filter.  The EOP sensor is continuously monitored for circuit faults by 
monitoring the input voltage. A rationality check is performed using calculated average pressures during 
engine off and engine running conditions.  If a fault is detected by rationality check, then the ‘Low Oil 
Pressure’ Warning Lamp is illuminated on the instrument cluster. 

EOP Sensor Transfer Function 

Vout=(Vref) * (0.0008 * Pressure (in kPa) + 0.10) 

Volts Pressure, kPa Pressure, psi 
0.500 0 0 
0.660 40 5.80 
0.820 80 11.60 
0.980 120 17.40 
1.140 160 23.21 
1.300 200 26.11 
1.460 240 34.81 
1.620 280 40.61 
1.780 320 46.41 
1.940 360 52.21 
2.100 400 58.02 
2.260 440 63.82 
2.420 480 69.62 
2.580 520 75.42 
2.740 560 81.22 
2.900 600 87.02 
3.060 640 92.82 
3.220 680 98.63 
3.380 720 104.43 
3.700 800 116.03 
4.020 880 127.63 
4.340 960 139.24 
4.420 980 142.14 
4.500 1000 145.04 
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EOP Sensor Circuit Check Operation: 

DTCs Analog Sensor 

   P0522: Engine Oil Pressure Sensor “A” Circuit Low 

   P0523: Engine Oil Pressure Sensor “A” Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 

EOP Sensor Circuit Check Entry Conditions: 

Battery voltage > 11.0 volts 

 

Typical EOP Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.43 volts or voltage > 3.40 volts 

 

EOP Sensor Rationality Test 

The EOP sensor is checked to determine whether the sensor reading is rational for the current operating conditions.  
If the sensor reading is too high when engine is not running (sensor stuck high fault), or the sensor reading is too low 
when engine is running (sensor stuck low fault), or the difference of engine oil pressure between engine running and 
not running is too small (sensor stuck in-range), a DTC is set.  Additionally, if the oil pressure indicated by the 
sensor is substantially lower than modelled oil pressure for calibratible time (measured signal lower than 
estimated), then a DTC is set.  (Tests for ‘sensor stuck low’ and ‘measured signal lower than estimated’ are 
not currently utilized.) 

Since the sensor stuck high test can only run when the engine is not running, monitor collects oil pressure samples 
whenever possible, such as when the PCM is powered up, the key is on, or after engine has shut down.  The sensor 
stuck in-range test runs and makes the pass/fail determination once per drive cycle.  Since the test requires both 
engine running and engine off oil pressure samples, the monitor determination is made either during engine start or 
after engine shut down. 
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EOP Sensor Rationality Check Operation: 

DTCs P0521: Engine Oil Pressure Sensor “A” Range/Performance 

Monitor Execution Stuck High: Once (up to three times) per driving cycle 

Stuck In-range: Once per driving cycle  

Stuck Low: Once per driving cycle 

Signal lower than estimated: Continuous 

Monitor Sequence None 

Sensors OK EOP 

Monitoring Duration for  

Stuck High 

Stuck High:  When first valid engine-off average pressure value is available 

Stuck In-range:  When first valid engine-off and engine-on average pressure 
values are available 

Stuck Low: When first valid engine-on average pressure value is available 

Signal lower than estimated: 5~10 seconds to register a malfunction 

 
Engine Oil Pressure Out of Range Test 

The pressure of the engine oil is monitored to ensure proper engine operation and avoid engine damage.  If abnormal 
engine oil pressure is observed with a properly functioning EOP sensor, then an appropriate DTC (either P0524 or 
P055F) is set, then ‘Low Oil Pressure’ Warning Lamp is illuminated on the instrument cluster and a FMEM 
(Failure Mode Effective Management) action is invoked. 

During engine operation, if the oil pressure drops below the minimum level required for internal engine 
protection for a calibrated period of time (normally, 5 seconds), then a P0524 is set.  For Mid-lock VCT 
engines only, an additional condition of extended period of VCT hard-locking request is recognized. Then 
after a calibratible period of time (normally, 10 seconds), a P0524 is set.  

If oil pressure exceeds a maximum threshold for a calibrated period of time, (normally, 5 seconds), then 
DTC P055F is set. 

Engine Oil Pressure (EOP)  Check Operation: 

DTCs P0524 - Engine Oil Pressure Too Low 

P055F - Engine Oil Pressure Out Of Range (Too High) 

Monitor Execution Continuous  

Monitor Sequence None  

Sensors OK EOP, EOT, ECT 

Monitoring Duration P0524 Engine Protection from low oil pressure: 5 seconds 

P0524 Extended VCT hard-locking command (Mid-lock VCT engine only): 10~25 
seconds 

P055F Engine Protection from high oil pressure: 5 seconds 
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Oil Pressure Control Solenoid 

A conventional mechanical oil pump is connected to and driven by the crankshaft and produces oil 
pressure proportional to engine speed, The Variable Oil Pump (VOP) is capable of varying its 
output oil pressure as necessary.  The Oil Pressure Control Solenoid, also known as Variable Oil 
Pump Control (VOPC), is a solenoid that controls the output of the Variable Oil Pump.   

There are two VOP systems currently being used. They are (1) a two-stage pressure system and 
(2) continuous variable pressure system.  The two-stage pressure system provides two pressure 
modes, low and high.  The continuous variable pressure system directly controls output pressure 
based on commands from the Variable Oil Pump Control (VOPC) solenoid. 

There are currently two different hardware configurations currently in use for these two systems. 
They are (1) Variable Displacement Oil Pump (VDOP) which controls the oil pump directly and (2) 
Active Oil Filter Adapter (AOFA) which controls the oil drain system.   

The VDOP adjusts the pump’s displacement using a moveable slide that controls the filling and 
draining of the oil in the reservoir via two ports in the pump.  The oil pressure control solenoid 
controls the amount of oil filling by partially or completely opening and closing the passage.  The 
AOFA consists of a conventional oil pump and a separate oil bypass line.  The oil pressure control 
solenoid opens and closes a bypass line which allows oil to drain back to the sump.  The VDOP 
can be configured to operate as both a two-stage pressure system as well as a continuous 
variable pressure system; however, the AOFA can only be used for a two-state pressure system.  
Regardless of pump and system types, the actual solenoid hardware is identical.  

The Variable Oil Pump Control (VOPC) solenoid is continuously monitored for circuit faults by the 
smart output driver.  If a fault is detected the appropriate DTC is set.  In addition, a functional 
check is performed to determine whether the oil control solenoid is stuck.   
 

Oil Pressure Control Solenoid Circuit Check: 

DTCs P06DA – Engine Oil Pressure Control Circuit/Open 

P06DB – Engine Oil Pressure Control Circuit Low 

P06DC – Engine Oil Pressure Control Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds  

 

Typical Oil Control Solenoid Circuit Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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Typical Oil Control Solenoid Circuit Check Malfunction Thresholds: 

P06DA/P06DB/P06DC - Smart driver reports output circuit fault. 

 

Oil Pressure Control Solenoid Rationality Test 

For selective 2-stage pressure pump system, oil pressure control solenoid operation is checked with three event 
based tests.  If the measured pressure is lower than minimum target pressure more than a calibratible threshold 
when pump is transitioned from high pressure to low pressure, then DTC P06DD is set. (Stuck Low). If the pressure 
difference measured between pump transitions, either from low pressure to high pressure or high pressure to low 
pressure, is smaller than a calibratible threshold, then DTC P06DD is set. (Stuck In-Range). If the measured pressure 
is greater than maximum target pressure more than a calibratible threshold when pump is transitioned from low 
pressure to high pressure, then DTC P06DE is set. (Stuck High) 

For continuously variable oil pump system, oil pressure control solenoid operation is checked continuously by 
comparing measured raw oil pressure to expected oil pressure calculated from the desired pressure model.  If the 
absolute pressure difference between actual and desired is greater than calibratible threshold, then DTC P06DD is 
set after calibratible time period. (Pressure Out of Target/Expected) 

 

Oil Pressure Control Solenoid Functional Check: 

DTC 
P06DD – Engine Oil Pressure Control Performance/Stuck Off 

P06DE – Engine Oil Pressure Control Stuck On 

Monitor execution 
2 stage: On pressure mode (Hi/Lo) change 

Continuous variable: Continuous 

Monitor Sequence None 

Sensors/Actuators OK EOP, EOT, ECT 

Monitoring Duration 
2 stage: < 1 seconds to register a malfunction once occurred 

Continuous variable:  10 seconds 

 

Typical Oil Control Solenoid Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Time since engine start 30 seconds  

 

   



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 285 of 449 

Engine Oil Temperature (EOT) Sensor 

The Engine Oil Temperature (EOT) sensor measures the temperature of engine oil circulating through the oil 
gallery.  Although the location of the sensor varies, usually it is located nearby the oil pump, mounted on the 
engine, along with the engine oil pressure sensor.  The EOT sensor is checked for any circuit faults by 
monitoring the input voltage and checked for rationality by comparing the measure EOT value against an 
inferred EOT value.  If any fault is detected during two contiguous trips, then the fault will be indicated. 

EOP Sensor Transfer Function 

Volts Temperature, degrees F Temperature, degrees C 

4.886 -40 -40 
4.845 -31 -35 
4.792 -22 -30 
4.640 -4 -20 
4.409 14 -10 
4.084 32 0 
3.664 50 10 
3.173 68 20 
2.650 86 30 
2.142 104 40 
1.685 122 50 
1.299 140 60 
0.994 158 70 
0.757 176 80 
0.577 194 90 
0.441 212 100 
0.339 230 110 
0.262 248 120 
0.205 266 130 
0.161 284 140 
0.143 293 145 
0.128 302 150 

 

EOT Sensor Circuit Check Operation: 

DTCs Analog Sensor 

P0197: Engine Oil Temperature Sensor “A” Circuit Low 

P0198: Engine Oil Temperature Sensor “A” Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 

   



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 286 of 449 

 

EOT Senor Circuit Check Entry Conditions: 

Battery voltage > 11.0 volts 

 

Typical EOT Censor Circuit Check Malfunction Thresholds: 

Voltage < 0.16 volts or Voltage > 4.93 volts 

 

EOT Sensor Rationality Test 

The EOT sensor value is continuously compared to an inferred EOT value to determine whether the sensor reading 
is rational and appropriate for the current condition.  If a discrepancy between the sensor value and the inferred value 
is observed, a P0196 DTC is set.  In addition, the EOT value is checked during KOER self-test. An out of range 
sensor sets a P1184 DTC. 

 

EOT Sensor Rationality Check Operation: 

DTCs P0196: Engine Oil Pressure Sensor “A” Range/Performance 

P1184: Engine Oil Temperature Sensor Out Of Self Test Range 

Monitor Execution P0196: Continuous 

P1184: As requested 

Monitor Sequence None 

Sensors OK ECT 

Monitoring Duration Usually 5 seconds to register a malfunction 
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Engine Outputs  

The Idle Air Control (IAC) system is functionally checked by monitoring the closed loop idle speed correction required 
to maintain the desired idle rpm. If the proper idle rpm cannot be maintained and the system has a high rpm (+200) 
or low rpm error (-100) greater than the malfunction threshold, an IAC malfunction is indicated. (P0507, P0506) 

 
IAC Check Operation:  

DTCs P0507 (functional - overspeed) 

P0506 (functional - underspeed) 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 15 seconds 

 
Typical IAC functional check entry conditions:   

Entry Condition Minimum Maximum 

Engine Coolant Temp 150 oF  

Time since engine start-up 30 seconds  

Closed loop fuel Yes  

Throttle Position (at idle, closed throttle, no dashpot) Closed Closed 

 
Typical IAC functional check malfunction thresholds: 

For underspeed error:   Actual rpm 100 rpm below target, closed-loop IAC correction > 1 lb/min 

For overspeed error:   Actual rpm 200 rpm above target, closed-loop IAC correction < .2 lb/min 

 
The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Injector Check Operation:  

DTCs P0201 through P0210 (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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Electronic Returnless Fuel System 

 
Electronic Returnless Fuel Systems (ERFS) utilize a Fuel Pump Driver Module (FPDM) to control fuel pressure. 
The PCM uses a Fuel Rail Pressure Sensor (FRP) for feedback. The PCM outputs a duty cycle to the FPDM to 
maintain the desired fuel rail pressure. During normal operation, the PCM will output a FP duty cycle from 5% to 
51%. The FPDM will run the fuel pump at twice this duty cycle, e.g. if the PCM outputs a 42% duty cycle, the 
FPDM will run the fuel pump at 84%. If the PCM outputs a 75% duty cycle, the FPDM will turn off the fuel pump. 
 
The FPDM returns a duty cycled diagnostic signal back to the PCM on the Fuel Pump Monitor (FPM) circuit to 
indicate if there are any faults in the FPDM. 
 
If the FPDM does not out any diagnostic signal, (0 or 100% duty cycle), the PCM sets a P1233 DTC. This DTC is 
set if the FPDM loses power. This can also occur if the Inertia Fuel Switch is tripped. 
 
If the FPDM outputs a 25% duty cycle, it means that the fuel pump control duty cycle is out of range. This may 
occurs if the FPDM does not receive a valid control duty cycle signal from the PCM. The FPDM will default to 
100% duty cycle on the fuel pump control output. The PCM sets a P1235 DTC. 
 
If the FPDM outputs a 75% duty cycle, it means that the FPDM has detected an open or short on the fuel pump 
control circuit. The PCM sets a P1237 DTC. 
 
If the FPDM outputs a 50% duty cycle, the FPDM is functioning normally. 
 
 

Fuel Pump Driver Module Check Operation: 

DTCs P1233 – FPDM disabled of offline 

P1235 – Fuel pump control out of range 

P1237 – Fuel pump secondary circuit 

Monitor execution Continuous, voltage > 11.0 volts 

Monitor Sequence None 

Monitoring Duration 3 seconds 
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Mechanical Returnless Fuel System (MRFS) — Single Speed 

An output signal from the PCM is used to control the electric fuel pump. The PCM grounds the FP circuit, which is 
connected to the coil of the fuel pump relay. This energizes the coil and closes the contacts of the relay, sending 
B+ through the FP PWR circuit to the electric fuel pump. When the ignition is turned on, the electric fuel pump runs 
for about 1 second and is turned off by the PCM if engine rotation is not detected. 
 
The FPM circuit is spliced into the fuel pump power (FP PWR) circuit and is used by the PCM for diagnostic 
purposes. With the fuel pump on and the FPM circuit high, the PCM can verify the FP PWR circuit from the fuel 
pump relay to the FPM splice is complete. It can also verify the fuel pump relay contacts are closed and there is a 
B+ supply to the fuel pump relay. 
 
 
Mechanical Returnless Fuel System (MRFS) — Dual Speed 

The FP signal is a duty cycle command sent from the PCM to the fuel pump control module. The fuel pump control 
module uses the FP command to operate the fuel pump at the speed requested by the PCM or to turn the fuel 
pump off. A valid duty cycle to command the fuel pump on, is in the range of 15-47%. The fuel pump control 
module doubles the received duty cycle and provides this voltage to the fuel pump as a percent of the battery 
voltage. When the ignition is turned on, the fuel pump runs for about 1 second and is requested off by the PCM if 
engine rotation is not detected. 
 

FUEL PUMP DUTY CYCLE OUTPUT FROM PCM 
 

FP Duty Cycle 
Command 

PCM Status Fuel Pump Control Module Actions 

0-15% Invalid off duty cycle The fuel pump control module sends a 20% duty cycle 
signal on the fuel pump monitor (FPM) circuit. The fuel 
pump is off. 

37% Normal low speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

47% Normal high speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

51-67% Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

67-83% Valid off duty cycle The fuel pump control module sends a 60% duty cycle 
signal on FPM circuit. The fuel pump is off. 

83-100%  Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

 
The fuel pump control module communicates diagnostic information to the PCM through the FPM circuit. This 
information is sent by the fuel pump control module as a duty cycle signal. The 5 duty cycle signals that may be 
sent are listed in the following table. Some vehicles, e.g. the 5.2L Mustang, use two fuel pump control modules to 
supply enough fuel to the engine. The fuel pump modules are the same, there are simply two of them (“A” and “B”). 
The second pump uses a different set of DTCs for the same set of faults. Both pumps are driven by the same PCM 
output. 
  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 290 of 449 

 
FUEL PUMP CONTROL MODULE DUTY CYCLE SIGNALS 

 
Duty Cycle  Comments 
20% This duty cycle indicates the fuel pump control module is receiving an invalid duty cycle from the 

PCM. 
30% This duty cycle indicates a pump driver module (PEM) internal error. This status in applicable 

only to Omron Gen.II or higher modules. 
40%  
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is receiving an invalid event notification signal from the RCM. For vehicles without event 
notification signal, this duty cycle indicates the fuel pump control module is functioning normally. 

60% 
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is functioning normally. 

80%  This duty cycle indicates the fuel pump control module is detecting a concern with the secondary 
circuits. 

 
 
 

MRFS Check Operation:  

DTCs P025A – Fuel Pump A Control Circuit (opens/shorts) 

P025B – Invalid Fuel Pump A Control Data (20% duty cycle from FPM) 

P0627 – Fuel Pump A Secondary Circuit (80% duty cycle from PFM) 

P064A – Fuel Pump A Driver Module Internal Error (30% duty cycle from PFM) 

U2010B – Fuel Pump A Disabled Circuit (40% duty cycle from FPM) 

U0109 – Loss of Communication with Fuel Pump Module A 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical MRFS check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical MRFS check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P025B - Fuel Pump Monitor duty cycle feedback of 20% 

P0627 – Fuel Pump Monitor duty cycle feedback of 80% 

P064A – Fuel Pump Monitor duty cycle feedback of 30% 

U210B – Fuel Pump Monitor duty cycle feedback of 40% 

U0191 - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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MRFS Check Operation:  

DTCs P025A – Fuel Pump A/B Control Circuit (opens/shorts) 

P027B – Invalid Fuel Pump B Control Data (20% duty cycle from FPM) 

P2632 – Fuel Pump B Secondary Circuit (80% duty cycle from PFM) 

P26EA – Fuel Pump B Driver Module Internal Error (30% duty cycle from PFM) 

U2010C – Fuel Pump B Disabled Circuit (40% duty cycle from FPM) 

U016C – Loss of Communication with Fuel Pump Module B 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical MRFS check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical MRFS check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P027B - Fuel Pump Monitor duty cycle feedback of 20% 

P2632 – Fuel Pump Monitor duty cycle feedback of 80% 

P26EA – Fuel Pump Monitor duty cycle feedback of 30% 

U210C – Fuel Pump Monitor duty cycle feedback of 40% 

U016C - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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There are several different styles of hardware used to control airflow within the engine air intake system. In general, 
the devices are defined based on whether they control in-cylinder motion (charge motion) or manifold dynamics 
(tuning). Systems designed to control charge motion are defined to be Intake Manifold Runner Controls. IMRC 
systems generally have to modify spark when the systems are active because altering the charge motion affects 
the burn rate within the cylinder. Systems designed to control intake manifold dynamics or tuning are defined to be 
Intake Manifold Tuning Valves. IMTV systems generally do not require any changes to spark or air/fuel ratio 
because these systems only alter the amount of airflow entering the engine. 
 
Intake Manifold Runner Control Systems 

The Intake Manifold Runner Control (Charge Motion Control Valve) that has been used on vehicle programs with 
the 5.0L and 5.2L engines (Mustang and F150) since 2015 MY consists of a manifold mounted vacuum actuator 
and a PCM controlled electric solenoid. The linkage from the actuator attaches to the manifold butterfly plate lever 
for each bank. The IMRC actuator and manifold are composite/plastic with a single intake air passage for each 
cylinder. The passage has a butterfly valve plate that blocks most of the opening when actuated, leaving the top of 
the passage unblocked to generate turbulence. Vacuum holds the butterfly valve plates closed, the return spring 
opens the butterfly valve plates when vacuum is released. There is a monitor circuit for each bank to provide 
feedback to the PCM indicating butterfly valve plate position. 
 
Below approximately 3000 rpm, the vacuum solenoid will be energized. This will allow manifold vacuum to be 
applied and the butterfly valve plates to remain closed. Above approximately 3000 rpm, the vacuum solenoid will 
be de-energized. This will allow vacuum to vent from the actuator and the butterfly valve plates to open.  
 

IMRC System Check Operation: 

DTCs Vacuum actuated, V engine: 
P2004 – IMRC stuck open, Bank 1 
P2005 – IMRC stuck open, Bank 2 
P2006 – IMRC stuck closed, Bank 1 
P2007 – IMRC stuck closed, Bank 2 
P2008 - IMRC Control Circuit 
P2011 – IMRC Control Circuit, Bank 2 
P2016 – IMRC Position Sensor Circuit Low, Bank 1 
P2021 – IMRC Position Sensor Circuit Low, Bank 2 
P2017 – IMRC Position Sensor Circuit High, Bank 1 
P2022 – IMRC Position Sensor Circuit High, Bank 2 
P2015 – IMRC Position Sensor Over Travel, Bank 1 
P2020 – IMRC Position Sensor Over Travel, Bank 2 

Monitor execution Continuous, after ECT > 40 deg F 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Electrical: 5 seconds for circuit check 
Functional: 4 events for stuck/over travel check 

 
Typical IMRC functional check malfunction thresholds 

IMRC plates do not match commanded position / exceed operational range (functional) 
IMRC position sensors open/shorted, (< 0.24 volts, > 4.7 volts) 
IMRC control circuit (electrical, indicated by driver circuit) 
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Intake Manifold Tuning Valve Systems 

The intake manifold tuning valve (IMTV) is a motorized actuated unit mounted directly to the intake manifold. The 
IMTV actuator controls a shutter device attached to the actuator shaft. There is no monitor input to the PCM with 
this system to indicate shutter position. 
 
The motorized IMTV unit will not be energized below approximately 2600 rpm or higher on some vehicles. The 
shutter will be in the closed position not allowing airflow blend to occur in the intake manifold. Above approximately 
2600 rpm or higher, the motorized unit will be energized. The motorized unit will be commanded on by the PCM 
initially at a 100 percent duty cycle to move the shutter to the open position and then falling to approximately 50 
percent to continue to hold the shutter open. 
 
 

IMTV Check Operation: 

DTCs P1549 or P0660 - IMTV output electrical check (does not illuminate MIL) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds 
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Engine Cooling System Outputs 

The engine cooling system may contain multiple control valves for improving fluid warm-up rates of both the engine 
and transmission. These valves are PCM controlled and primarily used for thermal control of engine metal and 
transmission fluid temperatures by diverting engine coolant to the appropriate component.  These digital outputs 
include an engine coolant bypass valve, a heater core shut-off valve, an active transmission heating valve, and an 
active transmission cooling valve.  

 

 
 
The Engine Coolant Bypass Valve is normally closed (de-energized) forcing all of the engine coolant through the 
radiator to provide maximum “cooling” of the engine and components when the thermostat is open. When opened, 
a portion of the engine coolant bypasses the radiator providing for coolant pressure and flow control. The Heater 
Core Shut Off valve has a single purpose which is to limit coolant flow for fast engine warm-up. The active 
transmission cooling valve will transfer engine coolant from the sub-radiator to the transmission oil cooler when 
energized, resulting in a heat transfer from the transmission into the engine coolant (over-temperature control of 
the transmission). The active transmission heating valve is used to provide hot engine coolant to the TOC to 
improve transmission fluid temperature control.  
  

Powertrain Cooling Coolant Schematic
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The Engine Coolant Radiator Bypass Valve output circuit is checked for opens and shorts (P26B7). 

Engine Coolant Bypass Valve Check Operation: 

DTCs P26B7 – Engine Coolant Bypass Valve "C" Control Circuit 

where "C" is defined as "Engine Coolant Radiator" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Engine Coolant Bypass Valve check malfunction thresholds: 

P26B7 - Smart driver reports output circuit fault. 

 
 
The Engine Coolant Cabin Heating (Heater Core) Bypass Valve output circuit is checked for opens and shorts 
(P26BD). 

Engine Coolant Cabin Heating Bypass Valve Check Operation: 

DTCs P26BD – Engine Coolant Bypass Valve "D" Control Circuit 

where "D" is defined as "Engine Coolant Cabin Heating" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Engine Coolant Cabin Heating Bypass Valve check malfunction thresholds: 

P26BD - Smart driver reports output circuit fault. 
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The Active Transmission Heating Valve output circuit is checked for opens and shorts (P2681). 

Active Transmission Heating Valve Solenoid Check Operation: 

DTCs P2681 – Engine Coolant Bypass Valve "A" Control Circuit 

where "A" is defined as "Engine Coolant Auto Trans Cooler Flow" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Active Transmission Heating Valve Solenoid check malfunction thresholds: 

P26B7 - Smart driver reports output circuit fault.  

 
The Active Transmission Cooling Valve output circuit is checked for opens and shorts (P26AC). 

Active Transmission Cooling Valve Solenoid Check Operation: 

DTCs P26AC – Engine Coolant Bypass Valve "B" Control Circuit 

Where "B" is defined as "Engine Coolant Auto Trans Cooling" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical Active Transmission Cooling Valve Solenoid check malfunction thresholds: 

P26AC - Smart driver reports output circuit fault. 
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Auxiliary Coolant System Pumps 
 
Some engines will include an auxiliary coolant system pump that is PCM controlled. This is a second cooling pump 
in the main cooling loop. It is a low power electrically controlled pump which is used to provide engine coolant flow 
under conditions when the engine is not running and the main mechanical cooling pump is inactive. These auxiliary 
pumps can be used for two primary purposes: 1) to provide coolant flow through the cabin heat exchanger (heater 
core) which generates heat for the vehicle cabin (stop/start equipped vehicles), and 2) to provide coolant flow to 
engine components for the purposes of component protection after the engine is shut-off. On turbo equipped 
vehicles, engine coolant is used to cool the turbo system bearings resulting in a thermal transfer of heat into the 
coolant. After-run coolant flow may be required to prevent localized coolant boiling that can damage some cooling 
system components (particularly the degas bottle). 
 
Coolant Pump “A” 
 
"A" is defined as "High Temp Loop Aux Pump - Cabin Heating" and refers to the auxiliary pump in the primary 
coolant loop which supplies the heater core for cabin heating. It is used on stop/start applications and HEV/PHEV 
applications. 
 
The auxiliary cooling pump diagnostics include circuit checks for Open (P2600), short-to-power (P2603), short-to-
ground (P2602), and a functional performance check (P2601). 
 

Auxiliary Coolant Pump “A” Check Operation: 

DTCs P2600 – Coolant Pump “A” Control Circuit/Open 

P2601 – Coolant Pump “A” Control Performance/Stuck Off 

P2602 – Coolant Pump “A” Control Circuit Low 

P2603 – Coolant Pump “A” Control Circuit High 

"A" is defined as "High Temp Loop Aux Pump - Cabin Heating" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical auxiliary cooling pump “A”circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 

Typical auxiliary cooling pump “A”circuit check malfunction thresholds: 

P2602/P2603 - Smart driver reports output circuit fault. 
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Coolant Pump “B” 
 
"B" is defined as High Temp Loop Aux Pump - Component Cooling #1" and refers to the auxiliary pump in the 
secondary coolant loop which supplies the CAC and turbo. 
 
The auxiliary cooling pump diagnostics include circuit checks for Open (P261A), short-to-power (P261D), short-to-
ground (P261C), and a functional performance check (P26B1). 
 

Auxiliary Coolant Pump “B” Check Operation: 

DTCs P261A – Coolant Pump “B” Control Circuit/Open 

P261B1 – Coolant Pump “B” Control Performance/Stuck Off 

P261C – Coolant Pump “B” Control Circuit Low 

P261D – Coolant Pump “B” Control Circuit High 

"B" is defined as High Temp Loop Aux Pump - Component Cooling #1" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical auxiliary cooling pump “B”circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 

Typical auxiliary cooling pump “B”circuit check malfunction thresholds: 

P261C/P261D - Smart driver reports output circuit fault. 
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Exhaust Flow Control Valve - Exhaust Tuning 

 
Exhaust flow control valves are used to control exhaust acoustics under differing vehicle operating conditions. The 
valve controls the exhaust flow through two flow paths within the muffler. The new EXTUN valves (MY2018+) are 
not binary (fully open, fully closed) and can be controlled at different positions within the full range of motion. The 
valve actuator is connected to the vehicle with 4 wires: PWM command line, PWM position feedback line, and Power 
and Ground lines to provide power to the actuator  

The PWM signal is sent by the PCM/ECM on the PWM command line to control the exhaust valve position and the 
measured position is sent back by the actuator to the ECM/PCM. Dual bank exhaust systems have two valves (one 
per bank) controlled by a single PCM output. 

 

The actuator consists of electric motor, worm gear, position sensor and electronic control unit all integrated into a 
housing. The actuator is connected to the valve (in the exhaust pipe) via a spring (displayed in figure on the right) 

  

Fig. 1: Exhaust flow control valve with shield(left) and without shield (right: showing spring link) 
 

With the new valves, separate circuit faults can be identified for the command line and the feedback line on the two 
exhaust banks. 

Exhaust Flow Control Valve Check Operation: 

DTCs Bank 1: 

P26C5: Exhaust Flow Control Valve “A” Control Circuit/Open 

P26C6: Exhaust Flow Control Valve “A” Control Circuit Low 

P26C7: Exhaust Flow Control Valve “A” Control Circuit High 

P26FE: Exhaust Flow Control Valve “A” Control Performance 

Bank 2: 

P2BF8: Exhaust Flow Control Valve “A” Control Circuit/Open 

P2BF9: Exhaust Flow Control Valve “A” Control Circuit Low 
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P2BFA: Exhaust Flow Control Valve “A” Control Circuit High 

P2BFB: Exhaust Flow Control Valve “A” Control Performance 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical Exhaust Flow Control Valve check malfunction thresholds: 

P26C5, P25C6, P25C7 – Smart driver reports output circuit fault 

P26FE – Exhaust Flow Control Valve reports stuck valve (via PWM line) 

 
Exhaust Flow Control Valve - Rationality Test 

The EXTUN rationality test is performed when the engine is running and is a continuous test. If the measured 
valve position (reported via PWM line) is not within a threshold of commanded valve position (due to a stuck 
valve, broke linkage, ice formation around the valve, etc.) then the ambient temperature is checked.  

If the vehicle is in a cold ambient condition (near or below freezing temperatures) then the valve rationality 
diagnostic is delayed until the exhaust temperature has passed a threshold(function of AAT) and the engine 
has been running for a certain amount of time (function of AAT). Once these conditions are met, the valve is 
toggled between pre-set open and close positions a calibratable number of times. If the measured valve 
position starts following the commanded valve position then the valve is considered to be working properly, 
otherwise the rationality DTCs (P26FE for Bank1 and P2BFB for Bank2) are set. 

If the vehicle is in a warm ambient condition then the rationality DTCs are set after a fault maturity time. 

Exhaust Flow Control Valve Rationality Check Operation: 

DTCs P26FE: Exhaust Flow Control Valve "A" Control Performance 
P2BFB: Exhaust Flow Control Valve "B" Control Performance 

Monitor Execution Continuous 
Monitor Sequence None 
Sensors OK Not applicable 
Monitoring Duration Varies depending on ambient conditions 

 

Typical Exhaust Flow Control Valve Rationality Check Malfunction Thresholds: 

Measured valve position outside the threshold band of Commanded valve position on any of the two valves 
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Active Mounts (ACMTS) 

Active mounts are the switchable engine mounts that are controlled by the ECM/PCM using a simple solenoid 
to control the NVH of the engine. When the solenoid is energized, the mounts are in Decoupled state, i.e. 
there is a gap between engine and the frame which reduces the engine vibration to be transferred to the 
vehicle body. When the solenoid is de-energized, the engine is in contact with the frame (Coupled state). 
Depending on the application there can be a single solenoid governing 2 active mounts or 2 separate solenoids 
governing individual active mounts (left and right). 

 
Fig. 2: System schematic of the switchable mounting system 

Separate circuit faults can be identified for left and right active mounts. 

Active Mounts Circuit Check Operation: 

DTCs Bank 1: 
P0A14: Engine Mount Control "A" Circuit/Open 
P0A15: Engine Mount Control "A" Circuit Low 
P0A16: Engine Mount Control "A" Circuit High 
Bank 2: 
P0AB6: Engine Mount Control "B" Circuit/Open 
P0AB7: Engine Mount Control "B" Circuit Low 
P0AB8: Engine Mount Control "B" Circuit High 

Monitor execution Continuous  
Monitor Sequence None 
Sensors OK Not applicable 
Monitoring Duration 5 seconds to register a malfunction 

 

Typical Active Mounts check malfunction thresholds: 

All DTCs listed above – Low level driver reports a fault which is matured in the PCM strategy 
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Comprehensive Component Monitor - Transmission  

General 

The MIL is illuminated for all emissions related electrical component malfunctions. For malfunctions attributable to 
a mechanical component (such as a clutch, gear, band, valve, etc.), some transmissions are capable of not 
commanding the mechanically failed component and providing the remaining maximum functionality (functionality 
is reassessed on each power up)- in such case a non-MIL Diagnostic Trouble Code (DTC) will be stored and, if so 
equipped, a Transmission Control Indicator Light (TCIL) will flash. 

Transmission Inputs 

Transmission Range Sensor Check Operation: 

DTCs P0705 invalid pattern for digital TRS 

P0706 Out of range signal frequency for PWM TRS 

P0707 Signal out of range low for PWM TRS 

P0708 Open circuit for digital TRS or signal out of range high for PWM 
TRS 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration  Up to 30 seconds for pattern recognition, 5 seconds for analog faults 

 
Typical TRS check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position each position for up to 30 seconds 480 seconds 

 
Typical TRS malfunction thresholds: 

Digital TRS:          Invalid pattern from 3 or 5 digital inputs and/or 1 analog circuit open for 5 seconds 

4-bit digital TRS:  Invalid pattern for 200 ms 

Dual analog TRS: Voltage > 4.84 volts or < 0.127 volts for 200 ms or  

                               Sum of both inputs is outside the range of 5.0 volts +/- 0.29 volts for 200 ms 

PWM TRS:           Frequency  > 175 Hz or < 100 Hz,   

                               Duty Cycle  > 90% or < 10%  

Dual PWM TRS: each signal tested for: 

 Frequency > 175 Hz or < 100 Hz (HF32); > 300 Hz or < 200 Hz (DPS6) 

 Duty Cycle > 90% or < 10% 

Sum of both inputs = 100% +/- 4% 
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Most vehicle applications no longer have a standalone vehicle speed sensor input. The PCM sometimes obtains 
vehicle speed information from another module on the vehicle, i.e. ABS module. In most cases, however, vehicle 
speed is calculated in the PCM by using the transmission output shaft speed sensor signal and applying a 
conversion factor for axle ratio and tire programmed into the Vehicle ID block. A Vehicle Speed Output pin on the 
PCM provides the rest of the vehicle with the standard 8,000 pulses/mile signal. 
 
Note: If the Vehicle ID block has not been programmed or has been programmed with an out-of-range (uncertified) 
tire/axle ratio, a P1639 DTC will be stored and the MIL will be illuminated immediately. 
 
 

Vehicle Speed Sensor Functional Check Operation: 

DTCs P0500 – VSS circuit 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 30 seconds 

 
Typical VSS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position drive  

Engine rpm (above converter stall speed) OR 3000 rpm  

Turbine shaft rpm (if available) OR 1500 rpm  

Output shaft rpm 650 rpm  

Vehicle speed (if available) 15 mph  

Manual Transmission Entry Conditions   

Engine load 50 %  

Engine rpm 2400 rpm  

 
Typical VSS functional check malfunction thresholds: 

Vehicle is inferred to be moving with positive driving torque and VSS is < 1 - 5 mph for 5 seconds 
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Output Shaft Speed Sensor Functional Check Operation: 

DTCs P0720 – OSS circuit 

P0721 – OSS range/performance -F-21, 6HP26 

P0722 – OSS no signal 

P0723 – OSS intermittent/erratic – 6HP26 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK TSS, Wheel Speed 

Monitoring Duration 30 seconds 

 
Typical OSS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position drive  

Engine rpm (above converter stall speed) OR 3000 rpm  

Primary Pulley Speed (CFT30) OR 400 rpm  

Turbine shaft rpm (if available) OR 1500 rpm  

Output shaft rpm 300 - 650 rpm  

Vehicle speed (if available) 12.5 - 15 mph  

 
Typical OSS functional check malfunction thresholds: 

Circuit/no signal - vehicle is inferred to be moving with positive driving torque and OSS < 100 to 200 rpm for 5 
to 30 seconds 

6HP26 Circuit/no signal: open or short circuit for > 0.6 seconds 

6HP Range/Performance: > 200 rpm difference between OSS and wheel speed and > 250 rpm difference 
between OSS and input shaft speed 

F21 Range/Performance: TSS, ABS wheel speed and engine rpm correlate properly, but OSS error is greater 
than 15% for 10 seconds 

CFT30 Range/Performance: ABS wheel speed indicates a 6.24 mph difference with OSS calculated wheel 
speed 

6HP26 Intermittent/Erratic: > -1000 rpm instantaneous change with locked torque converter clutch 

CFT30 Intermittent/Erratic: > 6000 rpm/sec change 
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Intermediate Shaft Speed Sensor Functional Check Operation: 

DTCs P0791 – ISS circuit 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 30 seconds 

 
Typical ISS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position drive  

Engine rpm (above converter stall speed) OR 3000 rpm  

Turbine shaft rpm (if available) OR 1500 rpm  

Output shaft rpm 650 rpm  

Vehicle speed (if available) 15 mph  

 
Typical ISS functional check malfunction thresholds: 

Vehicle is inferred to be moving with positive driving torque and ISS < 250 rpm for 5 seconds 
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Turbine Shaft Speed Sensor Functional Check Operation: 

DTCs P0715 – TSS circuit / no signal 

P0718 – TSS erratic signal 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK OSS, Wheel Speed 

Monitoring Duration 30 seconds 

 
Typical TSS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position Forward range  

Engine rpm (above converter stall speed) OR 3000 rpm  

Output shaft rpm OR 600 - 650 rpm  

Vehicle speed (if available) 12.5 - 15 mph  

 
Typical TSS functional check malfunction thresholds: 

Circuit/no signal - vehicle is inferred to be moving with positive driving torque and TSS < 200 rpm for 5 – 30 
seconds 

Erratic signal – observe 200 turbine speed spikes > 400 rpm with no more than 1.5 seconds between spikes 
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Transmission Fluid Temperature Sensor Functional Check Operation: 

DTCs P0711 – in range failure 

P0712 – short to ground 

P0713 – open circuit 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK ECT substituted if TFT has malfunction 

TFT inferred from pressure solenoids on CFT30 

Monitoring Duration 5 seconds for electrical, 600 seconds for functional check 

 
Typical TFT Stuck Low/High check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Engine Coolant Temp (hot or cold, not midrange) > 
100 
oF 

< 20 oF 

Time in run mode 500 – 600 sec  

Time in gear, vehicle moving, positive torque 150 sec  

Vehicle Speed 15 mph  

Time with engine off (cold start) OR 420 min  

Engine Coolant Temp AND Trans Fluid Temp (inferred cold start)  122 oF 

 
Typical TFT malfunction thresholds: 

Opens/shorts: TFT voltage <0.05 or > 4.6 volts for 5 – 12 seconds 

TFT Stuck low/high, i.e. TFT stuck at high temperature or stuck at low temperature): 

Stores a fault code if TFT stabilizes (stops increasing if temperature < 70 deg F, stops 
decreasing if temperature > 225 deg F) before reaching the temperature region where all MIL 
tests are enabled (70 to 225 deg F). If TFT remains constant (+/- 2 deg F) for approximately 
2.5 minutes of vehicle driving outside the 70 to 225 deg F zone a P0711 fault code will be 
stored. Old logic used to indicate a "pass" for a single delta, and not test until the normal 
operating region (70-225 deg F) was reached. 
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Transmission Outputs 

Shift Solenoid Check Operation: 

DTCs SS A -  P0750 - open circuit,  

              P0751 – functionally failed off 

              P0752 – functionally failed on 

 P0973 – short to ground 

              P0974 - shorts to power  

             P1714 ISIG functional (4R70 only, replaces P0751, P0752) 

SS B -  P0755 - open circuit 

              P0756 – functionally failed off 

              P0757 – functionally failed on 

 P0976 – short to ground 

              P0977 - shorts to power  

             P1715 ISIG functional (4R70 only, replaces P0756, P0757) 

SS C -  P0760 - open circuit 

              P0761 – functionally failed off 

              P0762 – functionally failed on 

 P0979 – short to ground 

              P0980 - shorts to power  

SS D  P0765 - open circuit 

              P0766 – functionally failed off 

              P0767 – functionally failed on 

 P0982 – short to ground 

              P0983 - shorts to power  

SS E -  P0770 - open circuit 

              P0771 – functionally failed off 

              P0772 – functionally failed on 

 P0985 – short to ground 

              P0986 - shorts to power  

Monitor execution electrical - continuous, functional - during off to on solenoid transitions 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 0.5 to 5 seconds for electrical checks, 3 solenoid events for functional 
check 
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Typical Shift Solenoid ISIG functional check entry conditions: 

Entry Conditions Minimum Maximum 

Transmission Fluid Temp 70 oF 225 oF 

Throttle position positive drive torque (actual TP 
varies) 

 

 
Typical Shift Solenoid mechanical functional check entry conditions: 

Entry Conditions (with turbine speed) Minimum Maximum 

Gear ratio calculated each gear  

Throttle position positive drive torque  

 
Typical Shift Solenoid mechanical functional check entry conditions: 

Entry Conditions (without turbine speed) Minimum Maximum 

Rpm drop is obtained each shift  

Throttle position positive drive torque  

 
Typical Shift Solenoid malfunction thresholds: 

Electrical circuit check: Output driver feedback circuit does not match commanded driver state for 0.5 – 5.0 
seconds 

Electrical current check: Feedback current out of range for 0.5 seconds 

ISIG functional check: ISIG chip hardware circuit does not detect characteristic current dip and rise produced 
by solenoid movement. 

Mechanical functional check: Actual obtained gear or shift pattern indicates which shift solenoid is stuck on or 
off. 
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Gear Ratio Check Operation: 

DTCs P0731 incorrect gear 1 ratio  

P0732 incorrect gear 2 ratio  

P0733 incorrect gear 3 ratio  

P0734 incorrect gear 4 ratio  

P0735 incorrect gear 5 ratio  

P0729 incorrect gear 6 ratio  

P0736 incorrect reverse ratio  

 

Monitor execution Continuous, in each gear 

Monitor Sequence None 

Sensors OK TSS, OSS, wheel speed  

Monitoring Duration 12 seconds 

 
Typical Forward Gear Ratio check entry conditions: 

Entry Conditions Minimum Maximum 

Gear selector position forward range, 

> 8 seconds 

 

Engine Torque 100 NM  

Throttle position 10%  

Not shifting > 0.5 seconds  

Engine/input Speed 550 rpm  

Output Shaft Speed 250 rpm 1350 rpm 

 
Typical Neutral Gear Ratio check entry conditions: 

Entry Conditions Minimum Maximum 

Gear selector position forward range, 

> 1 second 

 

Absolute value of Engine rpm – Turbine rpm  150 rpm 

Output Shaft Speed  500 rpm 

 
 

Typical Gear Ratio malfunction thresholds: 

Forward gear check: > 30 rpm error in commanded ratio for > 1.8 seconds that repeats 3 times 
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Torque Converter Clutch Check Operation: 

DTCs P0740 – open circuit 

P0742 – short to ground 

P0744 – short to power 

P0741 – functionally stuck off 

P2758 – functionally stuck on 

P1740 – Inductive signature (4R70 only, replaces P0741 / 
P2758) 

Monitor execution electrical - continuous,  

mechanical - during lockup  

Monitor Sequence None 

Sensors OK TSS, OSS 

Monitoring Duration Electrical – 5 seconds, Functional - 5 lock-up events 

 
Typical TCC ISIG functional check entry conditions: 

Entry Conditions Minimum Maximum 

Transmission Fluid Temp 70 oF 225 oF 

Engine Torque positive drive torque  

Commanded TCC duty cycle for 0 rpm slip 60% 90% 

 
Typical TCC mechanical functional check stuck off entry conditions: 

Entry Conditions Minimum Maximum 

Throttle Position steady  

Engine Torque positive drive torque  

Transmission Fluid Temp 70 oF 225 oF 

Commanded TCC duty cycle (0 rpm slip) 60% 100% 

Not shifting   

 
Typical TCC malfunction thresholds: 

Electrical circuit check: Output driver feedback circuit does not match commanded driver state for 0.5 – 5.0 
seconds  

Electrical current check: Feedback current out of range for 0.5 seconds 

ISIG functional check: ISIG chip hardware circuit does not detect characteristic current dip and rise produced 
by solenoid movement. 

Mechanical check, stuck off: Slip across torque converter > 100 – 200 rpm or speed ratio < 0.93 

Mechanical check, stuck on: Slip across torque converter < 20 rpm with converter commanded off 

Mechanical check, stuck on: engine rpm < 100 after drive engagement (engine stall) 
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Pressure Control Solenoid Check Operation: 

DTCs P0960 – open circuit 

P0962 – short to ground 

P0963 – short to power 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration Electrical: 5 seconds, 

Mechanical functional: up to 30 seconds 

 
Typical Pressure Control Solenoid mechanical functional check entry conditions: 

Entry Conditions Minimum Maximum 

Gear ratio calculated each gear  

Transmission Fluid Temperature 70 oF 225 oF 

Throttle Position positive drive torque  

 
Typical Pressure Control Solenoid malfunction thresholds: 

Electrical circuit check: Output driver feedback circuit does not match commanded driver state for 0.5 – 5.0 
seconds  

Electrical current check: Feedback current out of range for 0.5 seconds 

Mechanical functional check: Actual obtained gear pattern indicates Pressure Control solenoid fault 
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Inductive Signature or ADLER Chip Communication Check Operation: 

DTCs P1636 ISIG or ADLER chip loss of communication 

Monitor execution off-to-on solenoid transitions (ISIG) 

continuous for ADLER (driver chip that controls shift 
solenoids on the 6 speed transmissions) 

Monitor Sequence none 

Sensors OK  

Monitoring Duration < 100 solenoid events (ISIG) 

5 30ms loops without communication (ADLER) 

 
Typical Inductive Signature or ADLER Chip Communication Check entry conditions: 

Entry Conditions Minimum Maximum 

Transmission Fluid Temp 70 oF 225 oF 

Solenoid commanded off duration  < 2 seconds 

 

Typical Inductive Signature or ADLER Communication Chip malfunction thresholds: 

Checksum error, chip not responding 
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6R80 (RWD) Transmission with external PCM or TCM 

Transmission Control System Architecture 

Starting in 2010.5 MY 6R80 is transitioning from an internal TCM to an external PCM (gas applications) or TCM 
(Diesel applications). Main hardware differences: 

 Transmission Range Sensor still 4 bit digital, but the transmission bulkhead connector could not 
accommodate 4 pins so a micro processor was added to the sensor. This processor converts the 4 bit 
digital signal into a Pulse Width Modulated (PWM) 125 Hz signal. 

 Module temperature sensor has been deleted.  

The 6R80 is a 6-speed, step ratio transmission that is controlled by an external PCM (gas engine applications) or 
TCM (Diesel engine applications). For Diesel the TCM communicates to the Engine Control Module (ECM), ABS 
Module, Instrument Cluster and Transfer Case Control Module using the high speed CAN communication link. The 
TCM incorporates a standalone OBD-II system. The TCM independently processes and stores fault codes, freeze 
frame, supports industry-standard PIDs as well as J1979 Mode 09 CALID and CVN. The TCM does not directly 
illuminate the MIL, but requests the ECM to do so. The TCM is located outside the transmission assembly. It is not 
serviceable with the exception of reprogramming. 

Transmission Inputs 

Transmission Range Sensor 

Due to transmission bulkhead connector issues the 4 bit digital TRS used by 6R80 with an internal TCM has been 
revised. The sensor now contains a micro processor that converts the 4 bit digital signal from into a Pulse Width 
Modulated (PWM) 125 Hz signal that is then output to the PCM. The sensor outputs a specific duty cycle for each 
bit pattern, including the invalid bit patterns. TRS is tested for invalid bit pattern (P0705 – inferred by the PCM thru 
the duty cycle), frequency out of range (P0706), duty cycle out of range low (P0707), duty cycle out of range high 
(P0708). 

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall effect sensors.  

The Turbine Shaft Speed sensor is monitored for circuit faults and rationality (P0715, P0717). If turbine shaft speed 
exceeds a maximum calibrated speed (7,700 rpm), a fault is stored (P0716). If engine speed and output shaft speed 
are high and a gear is engaged, it can be inferred that the vehicle is moving. If there is insufficient output from the 
TSS sensor a fault is stored (P0716).  

The Output Shaft Speed sensor is monitored for circuit faults and rationality (P0720, P0722). If output shaft speed 
exceeds a maximum calibrated speed (7,450 rpm), a fault is stored (P0721). If output shaft speed does not correlate 
with turbine shaft speed and wheel speed while a gear is engaged and the vehicle is moving, a fault is stored (P0721). 
If the output shaft speed decreases at an erratic/unreasonable rate, a fault is stored (P0723). 

Transmission Fluid Temperature 

The Transmission Fluid Temperature Sensor is checked for open circuit, short circuit to ground, short circuit to power, 
and in-range failures (P0711, P0712, P0713, P0714). In-range TFT (P0711) is now the Ford standard diagnostic – 
the internal TCM temperature sensor is no longer available to diagnose TFT failures. 
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Transmission Outputs 

Shift Solenoids 

6R80 has 5 shift solenoids: 

1. SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to the 
case, that is on in 1st, 2nd, 3rd and 4th gear) 

2. SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

3. SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

4. SSD – a VFS that controls either CBLR (a brake clutch on in 1st gear with engine braking and Reverse) or 
C456 (a rotating clutch on in 4th, 5th and 6th gear) 

5. SSE – an On/Off solenoid that controls the multiplexing of SSD between CBLR and C456. 

 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
PCM by monitoring the status of a feedback circuit from the output driver (SSA P0750, P0973, P0974; SSB P0755, 
P0976, P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770). 

The shift solenoids are also functionally tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, and the clutch itself) since using ratio 
there is no way to isolate the solenoid from the rest of the clutch system 

For SSA thru SSD Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: P0762, SSD: 
P0767). The On/Off solenoid (SSE) controls the multiplexing of SSD between CBLR and C456 clutches. Using ratio 
we can determine if the multiplex valve is in the wrong position, but cannot be sure if the failure is due to the solenoid 
or a stuck valve. The multiplex valve is tested for stuck in default position (P0771, includes SSE stuck off) and stuck 
in spring compressed position (P0772, includes SSE stuck on) failures.  

 

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 
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Torque Converter Clutch 

The Torque Converter Clutch (TCC) Solenoid output circuit is a duty-cycled output that is checked electrically for 
open circuit, short circuit to ground, and short circuit to power by monitoring the status of a feedback circuit from the 
output driver (P0740, P0742, P0744). If the TCC pressure is high and the engine torque is low, the TCC should be 
fully applied or have a controlled amount of slippage. If the slip exceeds a threshold, a fault is stored (P0741). If the 
TCC is stuck on when commanded off in multiple gears a fault code is stored (P2758). 

Pressure Control 

The Pressure Control solenoid is a variable force solenoid that controls line pressure in the transmission. The 
Pressure Control solenoid output circuit is a duty-cycled output that is checked electrically for open, short circuit to 
ground or short circuit to battery by monitoring the status of a feedback circuit from the output driver (P0960, P0962, 
P0963). 

High Side Actuator Control Circuit 

The TCM has a high side actuator supply control circuit that can be used to remove power from all 7 solenoids and 
the external Reverse Light Relay simultaneously. If the high side actuator control circuit is deactivated, all 7 solenoids 
and the external Reverse Light Relay will be electrically turned off, providing Park, Reverse, Neutral, and 3M/5M (in 
all forward ranges) with maximum line pressure, based on the selected transmission range. The actuator control 
circuit is tested for open circuits. (P0657). 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

a) TRID block checksum error / incorrect version of the TRID (P163E) 

b) TRID block not programmed (P163F) 

If the TRID block is unavailable FMEM action limits operation to 1st and 3rd gear until the issue is correct. 
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Transmission Control Module (TCM – Diesel only) 

The TCM has the same module diagnostics as a PCM – see miscellaneous CPU tests. 

CAN Communications Error 

The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM. A 
U0401 fault codes will be stored if the ECM sends invalid/faulted information for the following CAN message items: 
engine torque, pedal position. 

TCM voltage 

If the system voltage at the TCM is outside of the specified 9 to 16 volt range, a fault will be stored (P0882, P0883). 
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6F55 (FWD) Transmission 

Transmission Inputs 

Transmission Range Sensor 

The 6F Digital Transmission Range (DTR) sensor provides four digital inputs to the PCM. Unlike the Ford standard 
digital TRS that has 1 analog and 3 digital inputs, this sensor uses 4 digital inputs, and all switches open (sensor 
disconnect) is an invalid bit pattern. The PCM decodes these inputs to determine the driver-selected gear position 
(Park, Rev, Neutral, OD, Low). This input device is checked for all switches open (P0708), invalid input patterns 
(P0705), and a stuck in transition zone between valid positions (P0706). 

Select Shift Transmission (SST) Up/Down 

6F is picking up SST for 09 MY. This system has two new PCM inputs, an upshift switch and a downshift switch. 
The switches are built into the shifter (defined as an H-gate in this implementation) or Paddles located on the steering 
wheel (Paddle implementation): 

H-gate:: 

 

Both PCM inputs are open when the shifter is on the left hand side. From Drive as the customer moves the shifter 
to the right both inputs transition from open to closed (the TRS continues to indicate Drive). The control system enters 
"Grade Assist Mode" (provides more engine braking but still follows an automatic shift schedule) at this point. If the 
customer never requests a shift the control system will remain in Grade Assist Mode.  

The customer requests a shift by pushing the shifter up or down, which opens the appropriate switch. Once the 
customer requests a shift the control system transitions from Grade Assist Mode to SST. In SST the control system 
follows the customer's commands except for special conditions (downshifts to the lowest available gear at high pedal, 
downshifts at low speeds). 

Diagnostics monitors for either switch closed in Park, Reverse or Neutral, and a failure will result in non-MIL P0815 
(upshift switch error) or P0816 (downshift switch error) fault codes.  

If either switch fails open the customer will not be able to enter Grade Mode or SST since both switches must 
transition from open to closed while in the Drive position to enter SST. 

If either switch is detected failed Grade Assist Mode and SST are disabled and the control system defaults to Drive 
(normal automatic shift schedules). 
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Paddles: 

 

The right paddle controls upshifts, the left paddle controls downshifts. Pulling on the appropriate paddle changes the 
state of the digital input.  

In S the transmission will automatically shift until one of the paddles is actuated, then it will switch into “Select Shift 
Transmission” (SST), holding the customer selected gear until a shift request is made via the paddles, with some 
minor overrides like the transmission will downshift from 5th or 6th to 1st at a stop to avoid launching in a high gear if 
the customer forgot to downshift upon coming to a stop. 

In Drive the paddles can be used to temporarily select a gear – this feature is called “Live in Drive”. The system will 
hold the customer selected gear indefinitely under certain operating conditions (closed pedal going down a grade or 
in an turn), but under normal road load conditions the system will time out after 2-3 seconds, returning to the normal 
automatic shift schedules. 

The paddles are ignored in P, R and N.  

 

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall Effect inputs that are checked 
for rationality. The vehicle speed signal is provided from the ABS system (if present) to the PCM, or is derived from 
OSS. If the engine rpm is above the torque converter stall speed and engine load is high, it can be inferred that the 
vehicle must be moving. If there is insufficient output from the VSS sensor (if present), a malfunction is indicated 
(P0500). If there is insufficient output from the TSS sensor, a malfunction is indicated (P0715). If there is insufficient 
output from the OSS sensor, a malfunction is indicated (P0720). 

Transmission Fluid Temperature 

6F has a feature called "Cold mode" (1st implemented in 5R110W in 2003 MY). If TFT is below -20 deg F, the 
transmission will limit operation to 1st, 2nd, 3rd, and 4th gears (5th and 6th gears are disabled). Cold mode remains in 
effect until TFT rises above -20 deg F or vehicle operation (based on shift times or heat generated by driving) 
indicates that TFT should not be in the cold mode range, at which point normal operation is enabled. 

if TFT is failed at start up the transmission will be placed in cold mode and remain there until TFT is no longer failed 
and above -20 deg F or the vehicle operating conditions listed above trigger an exit from cold mode. 

Once out of cold mode a TFT failure will not trigger cold mode (can only go into cold mode once/power-up); this 
mode is the same as implemented on 5R110W in 2003.5 MY. 

TFT is monitored for circuit faults (P0712, P0713) and in-range failures (P0711) 

For this reason all TFT diagnostics illuminate the MIL on 6F. 
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Transmission Outputs 

Shift Solenoids 

6F has 5 shift solenoids: 

o SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to the 
case, that is on in 1st, 2nd, 3rd and 4th gear) 

o SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

o SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

o SSD – a VFS that controls either CBLR (a brake clutch on in 1st gear with engine braking and Reverse) or 
C456 (a rotating clutch on in 4th, 5th and 6th gear) 

o SSE – an On/Off solenoid that controls the multiplexing of SSD between CBLR and C456. 

 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
PCM by monitoring the status of a feedback circuit from the output driver (SSA P0750, P0973, P0974; SSB P0755, 
P0976, P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770). 

The shift solenoids are also functional tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, and the clutch itself since using ratio 
there is no way to isolate the solenoid from the rest of the clutch system), BUT due to the hydraulic controls 
arrangement on 6F it is possible to isolate two specific solenoid failures from clutch system faults: 

a) SSB stuck on from C35R stuck on - due to hydraulic interlock between CBLR and C35R we can isolate 
SSB stuck on from C35R by turning SSE on in 1st gear without engine braking (get 1st if SSB stuck on, get 
3rd if C35R is stuck on) 

b) SSD stuck off. Since SSD is multiplexed (controls both CBLR and C456) we can isolate CBLR stuck off and 
C456 stuck off from SSD stuck off since the latter impacts both clutch systems. 

For SSA thru SSD Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: P0762, SSD: 
P0767). The On/Off solenoid (SSE) controls the multiplexing of SSD between CBLR and C456 clutches. Using ratio 
we can determine if the multiplex valve is in the wrong position, but cannot be sure if the failure is due to the solenoid 
or a stuck valve. The multiplex valve is tested for stuck in default position (P0771, includes SSE stuck off) and stuck 
in spring compressed position (P0772, includes SSE stuck on) failures.  

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 

 

Torque Converter Clutch 

The Torque Converter Clutch (TCC) solenoid is a Variable Force Solenoid. TCC solenoid circuit is checked 
electrically for open, short to ground and short to power circuit faults internally in the PCM by monitoring the status 
of a feedback circuit from the output driver (P0740, P0742, P0744).  
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The TCC solenoid is checked functionally by evaluating torque converter slip under steady state conditions when 
the torque converter is fully applied. If the slip exceeds the malfunction thresholds when the TCC is commanded on, 
a TCC malfunction is indicated (P0741). If the TCC is stuck on when commanded off in multiple gears a fault code 
is stored (P2758). 

For 6F the TCC is controlled by a 2 valve system - TCC reg apply and TCC control valve. Normally the TCC VFS 
controls the positions of these valves - turning on the TCC VFS moves both valves from the release to the apply 
position. If the TCC control valve sticks in the apply position then there will be no flow thru the TCC (both apply and 
release sides exhausted) when commanded open, which will cause the converter to overheat. 

A method to detect this failure was designed into the hardware - SSE pressure is routed to the TCC reg apply valve 
(SSE has no effect on TCC control valve). In 3rd gear or higher if TCC is open SSE can be turned on, moving the 
TCC reg apply valve to the apply position.  If the TCC control valve is in the wrong (apply) position this will cause the 
TCC to apply. If the TCC applies when SSE is turned on in 3rd, 4th, 5th or 6th gear while TCC is commanded open 
(TCC VFS pressure low) the failure will be detected, a P2783 DTC fault code stored. Even though this test only 
detects failures of the control valve, the FMEM actions alter the shift and TCC lock schedules to keep the TCC 
applied as much as possible, so this failure has been made MIL. 

Electronic Pressure Control 

The EPC solenoid is a variable force solenoid that controls line pressure in the transmission. The EPC solenoid has 
a feedback circuit in the PCM that monitors EPC current. If the current indicates a short to ground (low pressure), a 
high side switch will be opened. This switch removes power from all 6 VFSs and the on/off shift solenoid, providing 
Park, Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever position. 
This solenoid is tested for open (P0960), short to ground (P0962), and short to power (P0963) malfunctions. 

High Side Switch 

6F has a high side switch that can be used to remove power from all 7 solenoids simultaneously. If the high side 
switch is opened, all 7 solenoids will be electrically off, providing Park, Reverse, Neutral, and 5M (in all forward 
ranges) with maximum line pressure based on manual lever position. The switch is tested for open faults (switch 
failed closed will provide normal control). If the switch fails, a P0657 fault code will be stored. 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

 TRID block checksum error / incorrect version of the TRID (P163E) 

 TRID block not programmed (P163F) 

If the TRID block is unavailable FMEM action limits operation to 1st and 3rd gear until the issue is correct. 
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6F35 (FWD) Transmission with external PCM or TCM 

Transmission Inputs 

Transmission Range Sensor – 6F35 uses a Non-contacting Pulse Width Modulated Transmission Range Sensor 
(TRS) that provides a duty cycle signal for each position. This signal is transmitted at a frequency of 125 Hz. The 
PCM decodes the duty cycle to determine the driver-selected gear position (Park, Rev, Neutral, OD, 3, 2, 1).  This 
input device is checked for out of range frequency, low duty cycle and high duty cycle input signals. (P0706, P0707, 
P0708)  

Select Shift Transmission (SST) Up/Down 

6F35 is picking up SST for 10 MY. This system has two new PCM inputs, an upshift switch and a downshift switch. 
The switches are built into the shifter (defined as an H-gate in this implementation) or Paddles behind the steering 
wheel (Paddles): 

H-gate:: 

 

Both PCM inputs are open when the shifter is on the left hand side. From Drive as the customer moves the shifter 
to the right both inputs transition from open to closed (the TRS continues to indicate Drive). The control system enters 
"Grade Assist Mode" (provides more engine braking but still follows an automatic shift schedule) at this point. If the 
customer never requests a shift the control system will remain in Grade Assist Mode.  

The customer requests a shift by pushing the shifter up or down, which opens the appropriate switch. Once the 
customer requests a shift the control system transitions from Grade Assist Mode to SST. In SST the control system 
follows the customer's commands except for special conditions (downshifts to the lowest available gear at high pedal, 
downshifts at low speeds). 

Diagnostics monitors for either switch closed in Park, Reverse or Neutral, and a failure will result in non-MIL P0815 
(upshift switch error) or P0816 (downshift switch error) fault codes.  

If either switch fails open the customer will not be able to enter Grade Mode or SST since both switches must 
transition from open to closed while in the Drive position to enter SST. 

If either switch is detected failed Grade Assist Mode and SST are disabled and the control system defaults to Drive 
(normal automatic shift schedules). 
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Paddles: 

 

The right paddle controls upshifts, the left paddle controls downshifts. Pulling on the appropriate paddle changes the 
state of the digital input.  

In S the transmission will automatically shift until one of the paddles is actuated, then it will switch into “Select Shift 
Transmission” (SST), holding the customer selected gear until a shift request is made via the paddles, with some 
minor overrides like the transmission will downshift from 5th or 6th to 1st at a stop to avoid launching in a high gear if 
the customer forgot to downshift upon coming to a stop. 

In Drive the paddles can be used to temporarily select a gear – this feature is called “Live in Drive”. The system will 
hold the customer selected gear indefinitely under certain operating conditions (closed pedal going down a grade or 
in an turn), but under normal road load conditions the system will time out after 2-3 seconds, returning to the normal 
automatic shift schedules. 

The paddles are ignored in P, R and N.  

 

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall Effect inputs that are checked 
for rationality. The vehicle speed signal is provided from the ABS system (if present) to the PCM, or is derived from 
OSS. If the engine rpm is above the torque converter stall speed and engine load is high, it can be inferred that the 
vehicle must be moving. If there is insufficient output from the TSS sensor, a malfunction is indicated (P0715). If 
there is insufficient output from the OSS sensor, a malfunction is indicated (P0720). 6F35 applications currently use 
ABS vehicle speed the primary source of vehicle speed with OSS as a backup, if both sources are failed a P1934 
“Vehicle Speed Signal” DTC is stored. 

Transmission Fluid Temperature 

6F35 has a feature called "Cold mode" (1st implemented in 5R110W in 2003 MY). If TFT is below -20 deg F, the 
transmission will limit operation to 1st, 2nd, 3rd, and 4th gears (5th and 6th gears are disabled). Cold mode remains in 
effect until TFT rises above -20 deg F or vehicle operation (based on shift times or heat generated by driving) 
indicates that TFT should not be in the cold mode range, at which point normal operation is enabled. 

if TFT is failed at start up the transmission will be placed in cold mode and remain there until TFT is no longer failed 
and above -20 deg F or the vehicle operating conditions listed above trigger an exit from cold mode. 

Once out of cold mode a TFT failure will not trigger cold mode (can only go into cold mode once/power-up); this 
mode is the same as implemented on 5R110W in 2003.5 MY. 

TFT is monitored for circuit faults (P0712, P0713) and in-range failures (P0711) 

For this reason all TFT diagnostics illuminate the MIL on 6F35. 
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Transmission Outputs 

Shift Solenoids 

6F has 5 shift solenoids: 

 SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to 
the case, that is on in 1st, 2nd, 3rd and 4th gear) 

 SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

 SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

 SSD – a VFS that controls either CBLR (a brake clutch on in 1st gear with engine braking and Reverse) 
or C456 (a rotating clutch on in 4th, 5th and 6th gear) 

 SSE – an On/Off solenoid that controls the multiplexing of SSD between CBLR and C456. 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
PCM by monitoring the status of a feedback circuit from the output driver (SSA P0750, P0973, P0974; SSB P0755, 
P0976, P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770). 

The shift solenoids are also functional tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, and the clutch itself since using ratio 
there is no way to isolate the solenoid from the rest of the clutch system), BUT due to the hydraulic controls 
arrangement on 6F it is possible to isolate two specific solenoid failures from clutch system faults: 

1. SSB stuck on from C35R stuck on - due to hydraulic interlock between CBLR and C35R we can isolate 
SSB stuck on from C35R by turning SSE on in 1st gear without engine braking (get 1st if SSB stuck on, 
get 3rd if C35R is stuck on) 

2. SSD stuck off. Since SSD is multiplexed (controls both CBLR and C456) we can isolate CBLR stuck 
off and C456 stuck off from SSD stuck off since the latter impacts both clutch systems. 

For SSA thru SSD Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: P0762, SSD: 
P0767). The On/Off solenoid (SSE) controls the multiplexing of SSD between CBLR and C456 clutches. Using ratio 
we can determine if the multiplex valve is in the wrong position, but cannot be sure if the failure is due to the solenoid 
or a stuck valve. The multiplex valve is tested for stuck in default position (P0771, includes SSE stuck off) and stuck 
in spring compressed position (P0772, includes SSE stuck on) failures.  

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 

Torque Converter Clutch 

The Torque Converter Clutch (TCC) solenoid is a Variable Force Solenoid. TCC solenoid circuit is checked 
electrically for open, short to ground and short to power circuit faults internally in the PCM by monitoring the status 
of a feedback circuit from the output driver (P0740, P0742, P0744).  

The TCC solenoid is checked functionally by evaluating torque converter slip under steady state conditions when 
the torque converter is fully applied. If the slip exceeds the malfunction thresholds when the TCC is commanded on, 
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a TCC malfunction is indicated (P0741). ). If the TCC is stuck on when commanded off in multiple gears a fault code 
is stored (P2758). 

For 6F35 the TCC is controlled by a 2 valve system - TCC reg apply and TCC control valve. Normally the TCC VFS 
controls the positions of these valves - turning on the TCC VFS moves both valves from the release to the apply 
position. If the TCC control valve sticks in the apply position then there will be no flow thru the TCC (both apply and 
release sides exhausted) when commanded open, which will cause the converter to overheat. 

A method to detect this failure was designed into the hardware - SSE pressure is routed to the TCC reg apply valve 
(SSE has no effect on TCC control valve). In 3rd gear or higher if TCC is open SSE can be turned on, moving the 
TCC reg apply valve to the apply position.  If the TCC control valve is in the wrong (apply) position this will cause the 
TCC to apply. If the TCC applies when SSE is turned on in 3rd, 4th, 5th or 6th gear while TCC is commanded open 
(TCC VFS pressure low) the failure will be detected, a P2783 DTC fault code stored. Even though this test only 
detects failures of the control valve, the FMEM actions alter the shift and TCC lock schedules to keep the TCC 
applied as much as possible, so this failure has been made MIL. 

Electronic Pressure Control 

The EPC solenoid is a variable force solenoid that controls line pressure in the transmission. The EPC solenoid has 
a feedback circuit in the PCM that monitors EPC current. If the current indicates a short to ground (low pressure), a 
high side switch will be opened. This switch removes power from all 6 VFSs and the on/off shift solenoid, providing 
Park, Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever position. 
This solenoid is tested for open (P0960), short to ground (P0962), and short to power (P0963) malfunctions. 

High Side Switch 

6F35 has a high side switch that can be used to remove power from all 7 solenoids simultaneously. If the high side 
switch is opened, all 7 solenoids will be electrically off, providing Park, Reverse, Neutral, and 5M (in all forward 
ranges) with maximum line pressure based on manual lever position. The switch is tested for open faults (switch 
failed closed will provide normal control). If the switch fails, a P0657 fault code will be stored. 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

 TRID block checksum error / incorrect version of the TRID (P163E) 

 TRID block not programmed (P163F) 

If the TRID block is unavailable FMEM action limits operation to 1st and 3rd gear until the issue is correct. 
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Transmission Control Module (TCM only present on ) 

The TCM has the same module diagnostics as a PCM – see miscellaneous CPU tests. 

CAN Communications Error 

The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM. A 
U0401 fault codes will be stored if the ECM sends invalid/faulted information for the following CAN message items: 
engine torque, pedal position. 

TCM voltage 

If the system voltage at the TCM is outside of the specified 9 to 16 volt range, a fault will be stored (P0882, P0883). 

 
Auxiliary Transmission Fluid Pump (Stop Start Applications) 

For Stop Start applications, an Electronic Auxiliary Transmission Oil Pump (ePump) has been added to the 
transmission to allow clutches to stay engaged when the engine stops. The auxiliary pump is an electric external 
pump bolted to the transmission case. This allows quicker response on restarts since the transmission is ready 
before the main pump begins outputting pressure.  
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The Electronic Auxiliary Transmission Oil Pump is a “smart” device – the PCM or TCM communicates with the 
pump via 2 Pulse Width Modulated (PWM) hardwires: 

 PCM or TCM outputs a commanded pump speed to the pump using a PWM signal: 

Duty Cycle RPM of motor 

0-9.9% Reserved for diagnostics 

10-19.9  Off state 

20-22.9 100 rpm (pre-shipment supplier test) 

23-90% 937.14 rpm to 4,000 rpm (linear range of operation) 

90.1-100% Reserved for diagnostics 

 The pump outputs the fault status of the pump to the PCM or TCM using a PWM signal. The fault status is used 
to stores the appropriate DTC in the PCM or TCM. 

Duty Cycle Indicated Operating 
Condition 

DTC Definition 

0-10% Out of range low P0C2D Electric Transmission Fluid Pump Control Module 
Feedback Signal Low 

10-15% Under Current, Correct 
Speed 

P0C27 Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Current Low 

20-25% Over Current, Correct 
Speed 

P0C28 Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Current High 

30-34% Over Temperature P175A Transmission Fluid Over Temperature Condition - 
Electric Transmission Fluid Pump Disabled 

35-40% Stalled P0C2A Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Stalled 

45-50% Correct Current and 
Speed 

n/a  

55-60% Over Speed, Correct 
Current 

P0B0D Electric/Auxiliary Transmission Fluid Pump Motor Control 
Module 

65-70% Under Speed, Correct 
Current 

P0B0D Electric/Auxiliary Transmission Fluid Pump Motor Control 
Module 

75-80% Current and Speed out of 
Range 

P0C29 Electric/Auxiliary Transmission Fluid Pump "A" Driver 
Circuit Performance 

85-90% No Command Signal 
Received from PCM 

P2796 Electric Transmission Fluid Pump Control Circuit 

90-100% Out of range high P0C2E Electric Transmission Fluid Pump Control Module 
Feedback Signal High 

Frequency out 
of range or duty 
cycle between 
valid ranges 

Signal should be 120 Hz 
+/- 20 Hz. Should not 
see in-range but unused 
duty cycle values 

P0C2C Electric Transmission Fluid Pump Control Module 
Feedback Signal Range/Performance 

Failures of the pump take the Stop Start system out of operation – if stopped the engine will restart, then will no 
longer stop for the remainder of the current drive cycle. 
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6F15 (FWD) Transmission with external PCM or TCM 

The 6F15 is a smaller version of the 6F35.  
 
Transmission Inputs 

Transmission Range Sensor – 6F15 uses a Non-contacting Pulse Width Modulated Transmission Range Sensor 
(TRS) that provides a duty cycle signal for each position. This signal is transmitted at a frequency of 125 Hz. The 
PCM decodes the duty cycle to determine the driver-selected gear position (Park, Rev, Neutral, OD, 3, 2, 1).  This 
input device is checked for out of range frequency, low duty cycle and high duty cycle input signals. (P0706, P0707, 
P0708)  

Select Shift Transmission (SST) Up/Down 

6F15 is supports. This system has two PCM inputs, an upshift switch and a downshift switch. The switches are built 
into the shifter (defined as an H-gate in this implementation) or Paddles behind the shifter: 

 

For the H-gate:  

Both PCM inputs are open when the shifter is on the left hand side. From Drive as the customer moves the shifter 
to the right both inputs transition from open to closed (the TRS continues to indicate Drive). The control system enters 
"Grade Assist Mode" (provides more engine braking but still follows an automatic shift schedule) at this point. If the 
customer never requests a shift the control system will remain in Grade Assist Mode.  

The customer requests a shift by pushing the shifter up or down, which opens the appropriate switch. Once the 
customer requests a shift the control system transitions from Grade Assist Mode to SST. In SST the control system 
follows the customer's commands except for special conditions (downshifts to the lowest available gear at high pedal, 
downshifts at low speeds). 

Diagnostics monitors for either switch closed in Park, Reverse or Neutral, and a failure will result in non-MIL P0815 
(upshift switch error) or P0816 (downshift switch error) fault codes.  

If either switch fails open the customer will not be able to enter Grade Mode or SST since both switches must 
transition from open to closed while in the Drive position to enter SST. 

If either switch is detected failed Grade Assist Mode and SST are disabled and the control system defaults to Drive 
(normal automatic shift schedules). 
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 Paddles: 

 

The right paddle controls upshifts, the left paddle controls downshifts. Pulling on the appropriate paddle changes the 
state of the digital input.  

In S the transmission will automatically shift until one of the paddles is actuated, then it will switch into “Select Shift 
Transmission” (SST), holding the customer selected gear until a shift request is made via the paddles, with some 
minor overrides like the transmission will downshift from 5th or 6th to 1st at a stop to avoid launching in a high gear if 
the customer forgot to downshift upon coming to a stop. 

In Drive the paddles can be used to temporarily select a gear – this feature is called “Live in Drive”. The system will 
hold the customer selected gear indefinitely under certain operating conditions (closed pedal going down a grade or 
in an turn), but under normal road load conditions the system will time out after 2-3 seconds, returning to the normal 
automatic shift schedules. 

The paddles are ignored in P, R and N.  

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall Effect inputs that are checked 
for rationality. The vehicle speed signal is provided from the ABS system (if present) to the PCM, or is derived from 
OSS. If the engine rpm is above the torque converter stall speed and engine load is high, it can be inferred that the 
vehicle must be moving. If there is insufficient output from the TSS sensor, a malfunction is indicated (P0715). If 
there is insufficient output from the OSS sensor, a malfunction is indicated (P0720). 6F35 applications currently use 
ABS vehicle speed the primary source of vehicle speed with OSS as a backup, if both sources are failed a P1934 
“Vehicle Speed Signal” DTC is stored. 

Transmission Fluid Temperature 

6F15 has a feature called "Cold mode" (1st implemented in 5R110W in 2003 MY). If TFT is below -20 deg F, the 
transmission will limit operation to 1st, 2nd, 3rd, and 4th gears (5th and 6th gears are disabled). Cold mode remains in 
effect until TFT rises above -20 deg F or vehicle operation (based on shift times or heat generated by driving) 
indicates that TFT should not be in the cold mode range, at which point normal operation is enabled. 

if TFT is failed at start up the transmission will be placed in cold mode and remain there until TFT is no longer failed 
and above -20 deg F or the vehicle operating conditions listed above trigger an exit from cold mode. 

Once out of cold mode a TFT failure will not trigger cold mode (can only go into cold mode once/power-up); this 
mode is the same as implemented on 5R110W in 2003.5 MY. 

TFT is monitored for circuit faults (P0712, P0713) and in-range failures (P0711) 

For this reason all TFT diagnostics illuminate the MIL on 6F35. 
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Transmission Outputs 

Shift Solenoids 

6F15 has 5 shift solenoids: 

 SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to 
the case, that is on in 1st, 2nd, 3rd and 4th gear) 

 SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

 SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

 SSD – a VFS that controls either CBLR (a brake clutch on in 1st gear with engine braking and Reverse) 
or C456 (a rotating clutch on in 4th, 5th and 6th gear) 

 SSE – an On/Off solenoid that controls the multiplexing of SSD between CBLR and C456. 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
PCM by monitoring the status of a feedback circuit from the output driver (SSA P0750, P0973, P0974; SSB P0755, 
P0976, P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770). 

The shift solenoids are also functional tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, and the clutch itself since using ratio 
there is no way to isolate the solenoid from the rest of the clutch system), BUT due to the hydraulic controls 
arrangement on 6F it is possible to isolate two specific solenoid failures from clutch system faults: 

 SSB stuck on from C35R stuck on - due to hydraulic interlock between CBLR and C35R we can isolate 
SSB stuck on from C35R by turning SSE on in 1st gear without engine braking (get 1st if SSB stuck on, 
get 3rd if C35R is stuck on) 

 SSD stuck off. Since SSD is multiplexed (controls both CBLR and C456) we can isolate CBLR stuck 
off and C456 stuck off from SSD stuck off since the latter impacts both clutch systems. 

For SSA thru SSD Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: P0762, SSD: 
P0767). The On/Off solenoid (SSE) controls the multiplexing of SSD between CBLR and C456 clutches. Using ratio 
we can determine if the multiplex valve is in the wrong position, but cannot be sure if the failure is due to the solenoid 
or a stuck valve. The multiplex valve is tested for stuck in default position (P0771, includes SSE stuck off) and stuck 
in spring compressed position (P0772, includes SSE stuck on) failures.  

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 

Torque Converter Clutch 

The Torque Converter Clutch (TCC) solenoid is a Variable Force Solenoid. TCC solenoid circuit is checked 
electrically for open, short to ground and short to power circuit faults internally in the PCM by monitoring the status 
of a feedback circuit from the output driver (P0740, P0742, P0744).  

The TCC solenoid is checked functionally by evaluating torque converter slip under steady state conditions when 
the torque converter is fully applied. If the slip exceeds the malfunction thresholds when the TCC is commanded on, 
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a TCC malfunction is indicated (P0741). If the TCC is stuck on when commanded off in multiple gears a fault code 
is stored (P2758). 

For 6F15 the TCC is controlled by a 2 valve system - TCC reg apply and TCC control valve. Normally the TCC VFS 
controls the positions of these valves - turning on the TCC VFS moves both valves from the release to the apply 
position. If the TCC control valve sticks in the apply position then there will be no flow thru the TCC (both apply and 
release sides exhausted) when commanded open, which will cause the converter to overheat. 

A method to detect this failure was designed into the hardware - SSE pressure is routed to the TCC reg apply valve 
(SSE has no effect on TCC control valve). In 3rd gear or higher if TCC is open SSE can be turned on, moving the 
TCC reg apply valve to the apply position.  If the TCC control valve is in the wrong (apply) position this will cause the 
TCC to apply. If the TCC applies when SSE is turned on in 3rd, 4th, 5th or 6th gear while TCC is commanded open 
(TCC VFS pressure low) the failure will be detected, a P2783 DTC fault code stored. Even though this test only 
detects failures of the control valve, the FMEM actions alter the shift and TCC lock schedules to keep the TCC 
applied as much as possible, so this failure has been made MIL. 

Electronic Pressure Control 

The EPC solenoid is a variable force solenoid that controls line pressure in the transmission. The EPC solenoid has 
a feedback circuit in the PCM that monitors EPC current. If the current indicates a short to ground (low pressure), a 
high side switch will be opened. This switch removes power from all 6 VFSs and the on/off shift solenoid, providing 
Park, Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever position. 
This solenoid is tested for open (P0960), short to ground (P0962), and short to power (P0963) malfunctions. 

High Side Switch 

6F15 has a high side switch that can be used to remove power from all 7 solenoids simultaneously. If the high side 
switch is opened, all 7 solenoids will be electrically off, providing Park, Reverse, Neutral, and 5M (in all forward 
ranges) with maximum line pressure based on manual lever position. The switch is tested for open faults (switch 
failed closed will provide normal control). If the switch fails, a P0657 fault code will be stored. 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

 TRID block checksum error / incorrect version of the TRID (P163E) 

 TRID block not programmed (P163F) 

If the TRID block is unavailable FMEM action limits operation to 1st and 3rd gear until the issue is correct. 
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Transmission Control Module (TCM only present on ) 

The TCM has the same module diagnostics as a PCM – see miscellaneous CPU tests. 

CAN Communications Error 

The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM. A 
U0401 fault codes will be stored if the ECM sends invalid/faulted information for the following CAN message items: 
engine torque, pedal position. 

TCM voltage 

If the system voltage at the TCM is outside of the specified 9 to 16 volt range, a fault will be stored (P0882, P0883). 

Auxiliary Transmission Fluid Pump (Stop Start Applications) 

For Stop Start applications, an Electronic Auxiliary Transmission Oil Pump (ePump) has been added to the 
transmission to allow clutches to stay engaged when the engine stops. The auxiliary pump is an electric external 
pump bolted to the transmission case. This allows quicker response on restarts since the transmission is ready 
before the main pump begins outputting pressure.  
 

 

The Electronic Auxiliary Transmission Oil Pump is a “smart” device – the PCM or TCM communicates with the 
pump via 2 Pulse Width Modulated (PWM) hardwires: 
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 PCM or TCM outputs a commanded pump speed to the pump using a PWM signal: 

Duty Cycle RPM of motor 

0-9.9% Reserved for diagnostics 

10-19.9  Off state 

20-22.9 100 rpm (pre-shipment supplier test) 

23-90% 937.14 rpm to 4,000 rpm (linear range of operation) 

90.1-100% Reserved for diagnostics 

 The pump outputs the fault status of the pump to the PCM or TCM using a PWM signal. The fault status is used 
to stores the appropriate DTC in the PCM or TCM. 

Duty Cycle Indicated Operating 
Condition 

DTC Definition 

0-10% Out of range low P0C2D Electric Transmission Fluid Pump Control Module 
Feedback Signal Low 

10-15% Under Current, Correct 
Speed 

P0C27 Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Current Low 

20-25% Over Current, Correct 
Speed 

P0C28 Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Current High 

30-34% Over Temperature P175A Transmission Fluid Over Temperature Condition - 
Electric Transmission Fluid Pump Disabled 

35-40% Stalled P0C2A Electric/Auxiliary Transmission Fluid Pump "A" Motor 
Stalled 

45-50% Correct Current and 
Speed 

n/a  

55-60% Over Speed, Correct 
Current 

P0B0D Electric/Auxiliary Transmission Fluid Pump Motor Control 
Module 

65-70% Under Speed, Correct 
Current 

P0B0D Electric/Auxiliary Transmission Fluid Pump Motor Control 
Module 

75-80% Current and Speed out of 
Range 

P0C29 Electric/Auxiliary Transmission Fluid Pump "A" Driver 
Circuit Performance 

85-90% No Command Signal 
Received from PCM 

P2796 Electric Transmission Fluid Pump Control Circuit 

90-100% Out of range high P0C2E Electric Transmission Fluid Pump Control Module 
Feedback Signal High 

Frequency out 
of range or duty 
cycle between 
valid ranges 

Signal should be 120 Hz 
+/- 20 Hz. Should not 
see in-range but unused 
duty cycle values 

P0C2C Electric Transmission Fluid Pump Control Module 
Feedback Signal Range/Performance 

Failures of the pump take the Stop Start system out of operation – if stopped the engine will restart, then will no 
longer stop for the remainder of the current drive cycle. 
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DPS6 (FWD) Transmission 

DPS6 is a fully automatic 6 speed transmission made up of manual transmission gearing, combined with electro-
mechanical actuators, and conventional automatic transmission controls. 

 
The Gearbox & Dual-Clutch System Physical Architecture 

 
 

DPS6 has 2 clutches: 

1. Clutch A – on in 1st, 3rd and 5th gear 

2. Clutch B – on in Reverse, 2nd, 4th and 6th gear 

Each clutch system consists of: 

 Clutch 

 3 phase electric motor – rotates a screw driven fulcrum that controls clutch position (and torque). 
There are end stops at the full open and full closed positions 

 Each motor phase has a hall position sensor that combine to provide a relative position – the system 
must sweep the clutch full open to full closed, then count increments on the sensors to know 
position. It takes many rotations of the motor to sweep the clutch from fully open to fully closed. 

 Spring that returns the clutch to the full open position if the motor is turned off. 

Twin Clutch 
Actuators with 
E-motors 

Twin Dry 
Clutches 

Shift drums  
with E-
motors 
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DPS6 has 2 shift drums: 

1. Shift Drum A – controls the shift forks that engage 1st, 3rd and 5th gear 

2. Shift Drum B – controls the shift forks that engage Reverse, 2nd, 4th and 6th gear 

 

Each shift drum system consists of: 

 Shift drum with groove that controls the position of shift forks 

 Shift forks that engage synchronizers and gears 

 3 phase electric motor that controls the position of the shift drum 

 Hall sensor system that knows the position of the motor within a rotation, used to calculate the shift 
drum angular position (the shift drum motor rotates 61.44 times for a single revolution of the shift 
drum) 

Relationship between shift drum angle and gears; 

Angle Shift drum 1 position Shift drum 2 position 

0 deg End stop near 1st End stop near Reverse 

10 deg Centered in 1st Centered in Reverse 

55 deg Neutral between 1st and 3rd Neutral between R and 2nd 

90 deg Centered in 3rd Centered in 2nd 

135 deg Neutral between 3rd and 5th Neutral between 2nd and 4th 

190 deg Centered in 5th Centered in 4th 

200 deg End stop near 5th 4th gear 

235 deg  Neutral between 4th and 6th 

280  Centered in 6th 

290  End stop near 6th 
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Transmission Inputs 

Transmission Range Sensor  

DPS6 is range by wire with mechanical Park. DPS6 uses a dual PWM output (at 250 Hz) TRS where one signal is 
the inverse of the other and the sum of the two signals add up to 100%. Each signal is tested for frequency errors 
(P0706 / P2801), duty cycle out of range low (P0707 / P2802) and duty cycle out of range high (P0708 / P2803). 
There is also a correlation error (P2805) if the two signals do not add up to 100%. 
 

Speed Sensors 

Input 1 Speed Sensor (I1SS) – detects input shaft 1 speed, connected to clutch 1 and the odd gears (1st, 3rd and 5th). 
I1SS is tested for power supply faults (P06A6), circuit failures detected by the TCM hardware (P0715), erratic signal 
(P0716), and lack of signal (P0717). 

Input 2 Speed Sensor (I2SS) – detects input shaft 2 speed, connected to clutch 2 and the even gears (R, 2nd, 4th and 
6th). I2SS is tested for power supply faults (P06A7), circuit failures detected by the TCM hardware (P2765), erratic 
signal (P2766), and lack of signal (P2767). 

Output Speed Sensor (OSS) – detects output speed. OSS is tested for power supply faults (P06A8), circuit failures 
detected by the TCM hardware (P0720), erratic signal (P0721), and lack of signal (P0722). 

Note: because DPS6 is "Dry clutch" the only transmission fluid is for splash lube (no pump, no pressure control 
solenoids), so DPS6 does not have a temperature sensor. 

Transmission Outputs 

DPS6 has four 3-phase electric motors: 
1. Clutch A motor – controls clutch A torque capacity. The Clutch A system is tested for: 

a. ATIC faults (P0805) – the ATIC is an internal TCM component that controls motor current. 
b. Hall sensor faults (P0806) – each phase has a hall sensor that provides motor position 

information 
c. Sequence faults (P0809) – as the motor rotates it generates an defined pattern from the 3 hall 

sensors, if the sequence of hall sensor patterns is off this code sets. 
d. Open circuit (P0900) 
e. Short to ground (P0902) 
f. Short to power (P0903) 
g. Clutch functionally stuck off (P07A2) 
h. Clutch functionally stuck on (P07A3) 
 

2. Clutch B motor – controls clutch B torque capacity. The Clutch B system is tested for: 
a. ATIC faults (P087A) – the ATIC is an internal TCM component that controls motor current. 
b. Hall sensor faults (P087B) – each phase has a hall sensor that provides motor position 

information 
c. Sequence faults (P087E) – as the motor rotates it generates an defined pattern from the 3 hall 

sensors, if the sequence of hall sensor patterns is off this code sets. 
d. Open circuit (P090A) 
e. Short to ground (P090C) 
f. Short to power (P090D) 
g. Clutch functionally stuck off (P07A4) 
h. Clutch functionally stuck on (P07A5) 
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3. Shift drum A motor – controls the shift forks that engage 1st, 3rd and 5th gear. The system is tested for: 
a. ATIC faults (P2831) – the ATIC is an internal TCM component that controls motor current. 
b. Sequence faults (P2835) – as the motor rotates it generates a defined pattern from the 3 hall 

sensors, if the sequence of hall sensor patterns is off this code sets. 
c. Open circuit (P285B) 
d. Short to ground (P285D) 
e. Short to power (P285E) 
f. Stuck in gear (P072C, P072E, P073A) 
g. Position error (P2832) – includes blocked motor, or any failure that results in the TCM losing 

confidence in the relative position of the shift drum. 
 

4. Shift drum A motor – controls the shift forks that engage 1st, 3rd and 5th gear. The system is tested for: 
a. ATIC faults (P2836) – the ATIC is an internal TCM component that controls motor current. 
b. Sequence faults (P283A) – as the motor rotates it generates an defined pattern from the 3 hall 

sensors, if the sequence of hall sensor patterns is off this code sets. 
c. Open circuit (P285F) 
d. Short to ground (P2861) 
e. Short to power (P2862) 
f. Stuck in gear (P072B, P072D, P072F, P073B) 
g. Position error (P2837) – includes blocked motor, or any failure that results in the TCM losing 

confidence in the relative position of the shift drum. 
 

Transmission Control Module (TCM) 

The TCM monitors itself by using various software monitoring functions. The TCM is monitored for: 

a. If a RAM Read/Write error is detected during initialization, a P0604 fault code will be stored 

b. the flash ROM is checked using a checksum calculation. If the checksum is incorrect during a P0605 
fault will be stored 

c. CPU performance is monitored for incorrect instructions or resets, if detected a P0607 fault code is set 

d. If an error is found with NVRAM a P06B8 fault code will be stored 

 

CAN Communications error 

The TCM receives information from the ECM via CAN. If the CAN link fails the TCM no longer has torque or engine 
speed information available. The TCM will store a U0073 fault code if the CAN Bus is off. The TCM will store a U0100 
fault code if it doesn’t receive any more CAN messages from the ECM. A U0401 fault codes will be stored if the ECM 
received invalid/faulted information for the following CAN message items: engine torque, pedal position. 

System voltage: 
 

the TCM monitors system voltage and stores fault codes if it is out of range low (P0882) or out of range high 
(P0883). These thresholds are set based on hardware capability. 
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6R140 (RWD) Transmission with PCM or external TCM 

Transmission Control System Architecture 

Starting in 2011 MY 6R140 replaces 5R110W in Super Duty truck applications. 

The 6R140 is a 6-speed, step ratio transmission that is controlled by an external PCM (gas engine applications) or 
TCM (Diesel engine applications). For Diesel the TCM communicates to the Engine Control Module (ECM), ABS 
Module, Instrument Cluster and Transfer Case Control Module using the high speed CAN communication link. The 
TCM incorporates a standalone OBD-II system. The TCM independently processes and stores fault codes, freeze 
frame, supports industry-standard PIDs as well as J1979 Mode 09 CALID and CVN. The TCM does not directly 
illuminate the MIL, but requests the ECM to do so. The TCM is located outside the transmission assembly. It is not 
serviceable with the exception of reprogramming. 

Transmission Inputs 

Transmission Range Sensor  

6R140 uses a Non-contacting Pulse Width Modulated Transmission Range Sensor (TRS) that provides a duty cycle 
signal for each position. This signal is transmitted at a frequency of 125 Hz. The PCM / TCM decode the duty cycle 
to determine the driver-selected gear position (Park, Rev, Neutral, OD, 3, 2, 1).  This input device is checked for 
frequency out of range (P0706), duty cycle out of range low (P0707) and duty cycle out of range high (P0708)  

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall effect sensors.  

The Turbine Shaft Speed sensor is monitored by a rationality test, if engine speed and output shaft speed are high 
and a gear is engaged, it can be inferred that the vehicle is moving. If there is insufficient output from the TSS sensor 
a fault is stored (P0715).  

The Output Shaft Speed sensor is monitored by a rationality test. If engine speed and turbine speed are high and a 
gear is engaged, it can be inferred that the vehicle is moving. If there is insufficient output from the OSS sensor a 
fault is stored (P0720). 

Transmission Fluid Temperature 

The Transmission Fluid Temperature Sensor is checked for out of range low (P0712), out of range high (P0713), 
and in-range failures (P0711).  
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Transmission Outputs 

Shift Solenoids 

6R140 has 5 shift solenoids: 

2. SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to 
the case, that is on in 1st, 2nd, 3rd and 4th gear) 

3. SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

4. SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

5. SSD – a VFS that controls CBLR (a brake clutch on in 1st gear with engine braking and Reverse) 

6. SSE – a VFS that controls C456 (a rotating clutch on in 4th, 5th and 6th gear) 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
"smart driver" (see ADLER below) that controls the solenoids (SSA P0750, P0973, P0974; SSB P0755, P0976, 
P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770, P0985, P0986). 

The shift solenoids are also functional tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, seals and the clutch itself since using 
ratio there is no way to isolate the solenoid from the rest of the clutch system) 

For SSA thru SSE Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766. SSE P0771) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: 
P0762, SSD: P0767, SSE: P0772).  

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 

Torque Converter Clutch 

The Torque Converter Clutch (TCC) solenoid is a Variable Force Solenoid. TCC solenoid circuit is checked 
electrically for open, short to ground and short to power circuit faults internally by the "smart driver" that controls the 
solenoids (P0740, P0742, P0744).  

The TCC solenoid is checked functionally for stuck off faults by evaluating torque converter slip under steady state 
conditions when the torque converter is fully applied. If the slip exceeds the malfunction thresholds when the TCC is 
commanded on, a TCC malfunction is indicated (P0741). 

The TCC solenoid is monitored functionally for stuck on faults (P2758) by monitoring for lack of clutch slip when the 
TCC is commanded off, but this code is non-MIL because while a stuck on TCC solenoid may cause driveability 
complaints and/or cause engine stalls it does not impact emissions or fuel economy. 

Electronic Pressure Control 

The EPC solenoid is a variable force solenoid that controls line pressure in the transmission. The EPC solenoid is 
monitored for open, short to ground or short to power faults by the "smart driver" that controls the solenoid. If a short 
to ground (low pressure) is detected, a high side switch will be opened. This switch removes power from all 7 VFSs, 
providing Park, Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever 
position. This solenoid is tested for open (P0960), short to ground (P0962), and short to power (P0963) malfunctions. 
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Transmission Solenoid Power Control (TSPC) 

6F140 PCM or TCM has a internal high side switch called TSPC that can be used to remove power from all 7 
solenoids simultaneously. If the high side switch is opened, all 7 solenoids will be electrically off, providing Park, 
Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever position. 

Due to current limitations TSPC is split into 2 pins / wires at the PCM / TCM. TSPC A provides power to SSA, SSC 
and SSE. TSPC B provides power to SSB, SSD, TCC and LPC. Each wire can be tested independently; P0657 sets 
for an issue with TSPC-A, P2669 sets for an issue with TPSC-B.  

Although there are 2 pins and wires between the PCM / TCM and the transmission bulkhead connector the PCM / 
TCM contains only one TSPC internally – so the FMEM for either wire being failed is to open TSCP inside the PCM 
/ TCM, which removes power from all 7 solenoids, providing P, R, N and 5th gear with open TCC and max line as 
FMEM for any TPSC faults. 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

 TRID block checksum error / incorrect version of the TRID (P163E) 

 TRID block not programmed (P163F) 

If the TRID block is unavailable FMEM action limits operation to 1st and 3rd gear until the issue is correct. 

Transmission Control Module (TCM – Diesel only) 

The TCM has the same module diagnostics as a PCM – see miscellaneous CPU tests. 

CAN Communications Error 

The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM. A 
U0401 fault codes will be stored if the ECM sends invalid/faulted information for the following CAN message items: 
engine torque, pedal position. 

TCM voltage 

If the system voltage at the TCM is outside of the specified 9 to 16 volt range, a fault will be stored (P0882, P0883). 
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10R80 (RWD) Transmission 

 

 
 
 
Starting in 2017 MY, 10R80 replaces 6R80 on some truck applications. 10R80 is a 10-speed, step ratio rear 
wheel drive transmission that is controlled by an external Control Module. 

 2017 MY 10R80 will be controlled by a Transmission Control Module (TCM). 

 Starting in 2018 MY, a Powertrain Control Module (PCM) that controls both engine and transmission 
function will be introduced on gas engine applications 

 For Diesel engine applications 10R80 will continue be controlled by a TCM. 
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10R80 Stick Diagram: 

 

 

 

 

 

 

 

 

10R80 has: 

 A Torque Converter with a Torque Converter bypass Clutch (TCC) 
 4 planetary gear sets – each with a Ring gear (R), Carrier (C) and Sun gear (S) 
 7 clutches (Clutches A-F plus a One Way Clutch) 
 4 speed sensors  

o Turbine Speed Sensor (TSS) – senses transmission input speed, Carrier 2 (C2) 
o Intermediate Speed Sensor A (ISSA) – senses Ring gear 1 speed (R1) 
o Intermediate Speed Sensor B (ISSB) – senses Carrier 1 / Ring 4 speed (C1 and R4 are 

connected, always rotate at the same speed) 
o Output Speed Sensor (OSS) – senses Carrier 4 speed (C4) 

 
10R80 Element apply chart: 
 

Gear Ratio A B C D E F OWC – prevents S1 from rotating backward 

Park n/a X X  X   B is on so S1 will not rotate 

Reverse -4.866 X X  X  X  Holds power off, B holds power on 

Neutral n/a  X  X    

1st without engine braking <= 4.696 X   X X  Holds power on, overruns power off 

1st with engine braking 4.696 X X  X X  Holds power on, B holds power off 

2nd without engine braking <=2.985 X  X X   Holds power on, overruns power off 

2nd with engine braking 2.985 X X X X   Holds power on, B holds power off 

3rd  2.146 X  X X X  Overruns (S1 rotates forward) 

4th 1.769 X  X X  X Overruns (S1 rotates forward) 

5th 1.520 X  X  X X Overruns (S1 rotates forward) 

6th 1.275 X   X X X Overruns (S1 rotates forward) 

7th 1.000   X X X X Overruns (S1 rotates forward) 

8th 0.854  X  X X X Holds Power off, B holds power on 

9th 0.689  X X  X X Holds Power off, B holds power on 

10th 0.636  X X X  X Holds Power off, B holds power on 
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Range by wire: 

All 10R80s are range by wire – there is no manual valve. Nothing in the hydraulic controls needs to be 
placed in a specific position to allow Reverse or Forward gears -> all 6 clutches are under electronic control 
independent of customer selected range.  
 
To support range by wire the 10R80 has picked the following hardware changes (compared to a 6 speed 
automatic): 

1) Clutches are always feed by line pressure 
2) An anti-backflow valve was added to exhaust line pressure at minimum pump out pressure 
3) Dual Transmission Range Sensors to insure no single point faults can lead to the electronic 

control system misinterpreting the customer selected range. 
4) Improved speed sensing capability 

 4 speed sensors to improve clutch slip monitoring capability 
 All 4 speed sensors have direction sensing 
 All 4 speed sensors are 2 wire hall effect sensors - chosen to support circuit 

diagnostics. If a sensor is disconnected or shorted the on board diagnostics can detect 
the fault without requiring the vehicle be driven. This provides better isolation of speed 
sensor faults from non-electrical clutch faults since speed sensors are used to 
determine the clutch states. 

 
10R80 will have 2 variants: mechanical shifter and shift by wire: 
 
In 2017 MY 10R80 will have a mechanical shifter. 

 Shifter is connected via a cable to the transmission 
 The shifter engages and disengages Park 
 The shifter position is read via dual Transmission Range Sensors (TRS A and B) to determine 

customer selected range (P, R, N, D, S) 
 There is no manual valve – the electronics provide forward or reverse based on the TRS signals 

(range by wire). 
 
In 2018 MY some applications will be shift by wire, replacing the mechanical shifter with: 

 Gear Shift Module (GSM) – customer interface for selecting range (P,R,N,D S), can be push buttons 
or a rotary dial 

 Hydraulic Controls are modified, adding a Park Servo Valve connected to the Park rod, used to 
engage and disengage Park.  

o Clutches B and D pressures are used to push the system out of Park 
o Once out of Park clutches A, B, C, D or F pressures can hold the system out of Park 

 A Hold Out Of Park (HOOP) solenoid is added to allow the system to remain out of Park when the 
engine is not running.  

 A mechanical override has been provided for in plant use and towing - a lever on the side of the 
transmission that can be bolted into one of two positions (normal control, override). In the override 
position the transmission is held out of park, removing control of the park system from the hydraulic 
controls. 

 The dual Transmission Range Sensors now indicate the state of the Park system, and are not used 
to determine customer selected range (that comes from the GSM) 
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Transmission Inputs 

Transmission Range Sensors A and B 

10R80 uses a dual PWM output (at 125 Hz) TRS where: 

 TRSA increases as the shifter is moved from Park to Sport (mechanical shifter) or Park to out of 

Park (shift by wire) 

 TRSB decreases as the shifter is moved from Park to Sport (mechanical shifter) or Park to out of 

Park (shift by wire) 

 The sum of the two signals adds up to 100%. 

 
 
1) 10R80 mechanical shifter variant is range by wire with mechanical Park. The dual TRS signals are used 

to determine customer selected range (P, R, N, D, S) 

 

 
 

 TRSA TRSB 

 Min Max Min Max 
Park 8.00 18.96 81.04 92.00 
Reverse 35.50 47.90 52.10 64.50 
Neutral 51.75 61.75 38.25 48.25 
Drive 67.45 77.45 22.55 32.55 
Sport  81.12 92.00 8.00 18.88 
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2) 10R80 shift by wire variant is range by wire with hydraulically actuated Park. The Gear Shift Module 

provides the customer selected range information (P,R,N,D,S), and the Transmission Range Sensors are 

used to determine the status of the Park system (in Park, Out of Park, Mechanically Overridden out of 

Park) 

 

 
 

 TRSA TRSB 

 Min Max Min Max 
Park 8.00 20.33 79.67 92 
Out of Park 65.14 75.93 24.07 34.86 
Mechanical override 75.93 92.00 8.00 24.07 
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For both variants the TRSs are tested for: 

Fault TRSA TRSB 
Frequency out of range (125Hz +/- 25 Hz) P0706 P2801 
Duty cycle out of range low (<8%) P0707 P2802 
Duty cycle out of range high (>92%) P0708 P2803 
Correlation error – TRS A and B duty cycles are in range but do not add 
up to 100% +/- 4 % 

P2805 
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Speed Sensors 

10R80 has 4 speed sensors: 
1) Turbine Speed Sensor (TSS) – senses the speed of the input shaft (C2) 
2) Intermediate Speed Sensor A (ISSA) – senses the speed of R1 
3) Intermediate Speed Sensor B (ISSB) – senses the speed of C1 and R4 
4) Output Speed Sensor (OSS) – senses the speed of the output shaft (C4) 

 
All 4 sensors are 2 wire hall effect sensors that detect rotational speed and direction: 

 Sensor Power – provides power to the device 
 Sensor ground wire - connected to the control unit node that provides a series metering resistor 

 

 
The 2 wire loop current is controlled by the sensor and is monitored as a voltage drop across the metering 
resistor. The voltage drop is a periodic rectangular wave with a frequency that is representative of the 
target’s rotational speed and a pulse width representing the rotational direction (clockwise or counter-
clockwise). 
 
The sensors are tested for  

 electrical faults (open, short to ground or short to power) 
 erratic signal – spikes or dropouts of the signal 
 plausibility – comparing the signal to an expected value based on current commanded gear state 

and the other speed sensors 
 intermittent faults – sensor circuit faults or erratic behavior that happens frequently but does not last 

long enough to store a DTC 
 
Speed sensor DTC list 
 

 TSS ISSA ISSB OSS 
Open circuit P0715 P0791 P2745 P0720 
Short to ground P07BF P07C5 P07C7 P077C 
Short to power P07C0 P07C6 P07C8 P077D 
Erratic signal / plausibility  P0716 P0792 P2746 P0721 
Intermittent P0718 P0794 P2748 P0723 
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Transmission Fluid Temperature Sensor (TFT) 

10R uses a Negative Temperature Coefficient (NTC) thermistor, a non-linear resistor where resistance 
decreases as the temperature increases. The 10R TFT sensor uses a switchable circuit in the control 
module, which is software controlled through an output of the microprocessor. The switchable circuit 
arrangement allows for more accurate reading at cold temperatures. 
 

 

  
 
TFT is tested for: 
 

Fault DTC 
Voltage out of range low (< 0.14v) P0712 
Voltage out of range high (> 4.90v) P0713 
In range failure P0711 
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Transmission Outputs 

Shift Solenoid Electrical faults: 

Each clutch A-F has a directly proportional (0 current = 0 pressure, max current = max pressure) shift 
solenoid that controls pressure to that clutch. The solenoids are controlled by “smart driver” chips – when 
the main micro sends out the commanded state for each solenoid the smart drivers return fault information 
(open, short to power, short to ground).   

 Open or Short to Power electrical fault - the solenoid is failed electrically off, which results in the 
clutch that solenoid controls being failed off.  

 Short to ground - the solenoid is failed to max current, which results in the clutch the solenoid 
controls being failed on.  

 
Shift Solenoid Functional Faults:  

 
 
10R has 4 planetary gear sets. Each gear set consists of a ring gear (R), a sun gear (S) and a carrier (C). 
The gear sets are numbered 1 thru 4.  There are several connections between the gear sets: 

 S1 and S2 
 C1 and R4 
 R2 and S3 
 R3 and S4 

 
These connections cause those elements to rotate at the same speed under all conditions (for example: S1 
and S2 always rotate at the same speed). 
 
10R has 6 clutches (A-F) plus a One Way Clutch (OWC) that works in tandem with the B clutch. 
 

 Clutch A is a brake clutch, when on it grounds R1 
 Clutch B is a brake clutch, when on it grounds S1 and S2 
 Clutch C is a rotating clutch, connects R2 to the Node 
 Clutch D is a rotating clutch, connects C3 to the node 
 Clutch E is a rotating clutch, connects the input shaft (C2) to R3 and S4 
 Clutch F is a rotating clutch, connects C1 and R4 to the node 
 OWC is connected to S1 / S2, allowing forward rotation, prevents backward rotation of S1 / S2 

  

ISSA 

ISSB 

TSS 

OSS 

Node 

R3 

S2 S3 
S4 

R1 

R2 

S1 

R4 C1 

C2 
C3 

C4 
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With 4 directional speed sensors all the gear set element speeds (ring, sun and carrier) can be calculated all 
the time. Using clutch slip there is no way to isolate non-electrical solenoid faults from the other clutch 
system failures – the shift solenoid stuck off and on DTC’s cover the entire clutch system: 
 

 Solenoid 
 valves 
 Clutch 
 Seals 
 Contamination that prevents pressure from reaching the clutch 

 
Clutches A, B and E: 

Clutch A, B and E slip can be calculated independent of transmission state: 
 Clutch A slip = ISSA 
 Clutch B slip = a function of ISSA and ISSB 
 Clutch E slip is a function of TSS, ISSB and OSS 

 
Clutches C, D and F: 

Clutches C, D and F are called “node clutches” – these clutches work in pairs. The node is the common side 
of C, D and F. With the chosen sensor set the node speed cannot be sensed. If just C, D or F are on the 
node spins at R2, C3 or C1/R4 speed, but doesn’t change the speeds of any of the other gear set elements 
– the state C, D or F cannot be confirmed until a 2nd node clutch is applied.  
 
The control system can calculate the rotational speed of one side of each node clutch: 

 Clutch C – R2 speed is a function of TSS, ISSA and ISSB 
 Clutch D – C3 is a function of all 4 speed sensors 
 Clutch F – C1 / R4 = ISSB 

 
If C and D are on then R2 speed = C3 speed. If the speeds match we know both C and D are on. If the 
speeds do not match we know either Clutch C or D is slipping, but cannot determine which clutch is the 
cause unless all 3 node clutches are on. 
 
Node clutch stuck off diagnostics require operation in 4th, 7th or 10th (where C, D and F are all on) to isolate a 
slipping clutch fault to a single node clutch. 
 
Shift Solenoid Functional faults require operation in a gear state where the fault can be detected.  As the 
vehicle is operated in different states the non-electrical faults can be detected. 
 

 Shift Solenoid stuck off – these faults are detected when the clutch is commanded on and the speed 
sensor based slip calculation indicates the clutch is not applied. Clutch stuck off faults can be 
detected non-shifting if the clutch slips or during shift events if the clutch fails to apply. 

 Shift Solenoid stuck on – these faults are detected when the clutch is commanded off or 
commanded to release during a shift. If the speed sensor based slip calculation indicates the clutch 
is applied when it should be slipping AND based on gear state or torque the clutch is holding 
significant torque (not at 0 slip due to open clutch drag) the clutch will be detected stuck on. 

 
For example:  
 
if clutch E is failed off at start-up the fault will be detected when the customer selects Drive. 1st gear will be 
commanded by the control system, and if clutch E fails to apply the transmission will be stuck in Neutral.  
Based on the speed signals it can be determined clutch E did not apply, the control system will release and 
reapply E up to 3 times, and if Clutch E slips each time a DTC is stored and function limited to gears with 
clutch E off. 
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One Way Clutch (OWC)  

The OWC is a mechanical device similar to a socket wrench. It is not a transmission output but is tested with 
the other clutches. The OWC locks if forces inside the transmission attempt to rotate S1 backward, 
grounding S1 to the case (holding S1 to 0 rpm).  If forces attempt to rotate S1 forward the OWC allows the 
rotation. For gears that require S1 be held to 0 (Reverse, 8th, 9th and 10th) the B clutch is applied to prevent 
forward rotation of S1 / S2.  
 
The speed of S1 can be calculated off ISSA and ISSB. The diagnostic simply looks for backward rotation of 
S1 – if this occurs then the OWC failed to lock. 
 
Clutch system Failure Mode Effects Management: 

For shift solenoid electrical and clutch functional faults the control system simply limits function based on the 
state of the clutch system: 

 Clutch stuck off – only command gears with that clutch off 
 Clutch stuck on – only command gears with that clutch on 

 
For example: Clutch A is on in Reverse and 1st thru 6th gear:  

 If clutch A is stuck off function is limited to 7th thru 10th gear 
 if clutch A is stuck on function is limited to R and 1st thru 6th gear.  

 

Shift solenoid / clutch system related DTCs: 
 
Component  Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off  Stuck on 

Shift Solenoid A  P097A  P0973  P09974  P0751  P0752 

Shift Solenoid B  P097B  P0976  P0977  P0756  P0757 

Shift Solenoid C  P097C  P0979  P0980  P0761  P0762 

Shift Solenoid D  P097D  P0982  P0983  P0766  P0767 

Shift Solenoid E  P097E  P0985  P0986  P0771  P0772 

Shift Solenoid F  P097F  P2709  P2710  P2707  P2708 

One Way Clutch        P1A02   

 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
 OWC stuck on (preventing rotation in both directions) cannot be isolated from clutch B stuck on. 
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Torque Converter Clutch (TCC) 

The Torque Converter provides a fluid coupling between the engine and transmission input shaft. The fluid 
coupling allows the transmission to stay engaged at a stop, and provides torque multiplication during launch. 
At speeds where engine and transmission input speeds are nearly equal the fluid coupling is inefficient. The 
Torque Converter Clutch (TCC) bypasses the fluid coupling, locking engine and transmission input shift to 
the same speed. 
 
The TCC is controlled by a directly proportional solenoid. Like the shift solenoids the TCC solenoid is 
controlled by a “smart driver” capable of detecting open, short to ground and short to power faults.  

 Open or short to power faults the TCC is failed open.  
 Short to ground fault the TCC is failed “on”, to avoid engine stalls at low speed the Failure Mode 

Effects Management (FMEM) for a TCC short to ground will remove power from the solenoid.  
 TCC and Line Pressure Control solenoids share a high side driver – anytime power is removed the 

transmission will be at max line pressure with open TCC. 
 
The TCC is functionally monitored for stuck off and stuck on faults by comparing TCC slip (engine speed – 
turbine speed) to the commanded state of the TCC. 
 
TCC related DTCs 
 

Component Open  
circuit 

Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Torque Converter Clutch Solenoid P0740 P2769 P2770 P0741 P2758 
 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 

 
Line Pressure Control (LPC) solenoid:  

Line pressure is controlled by an inversely proportional solenoid (0 current = max pressure, max current = 
min line pressure). The line pressure control solenoid is controlled by a “smart driver” capable of detecting 
open, short to ground or short to power faults.  

 Open or short to power faults the transmission will be stuck at maximum line pressure. All gears and 
TCC lock available. 

 Short to ground fault the transmission would be stuck a minimum line pressure which is not enough 
to provide function so the Failure Mode Effects Management for a short to ground is to remove 
power from the solenoid.  

 TCC and LPC share a common high side driver – for a short to ground on LPC the FMEM actions 
will result in max line with open TCC. 

 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Line Pressure Control Solenoid P0960 P0962 P0963 
 
Notes: 

 Line pressure is not functionally monitored. Line pressure stuck low will result in shift solenoid stuck 
off faults, line pressure stuck high is undetectable because all the clutches apply and release 
correctly based on the state of the shift solenoids. 
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Transmission Solenoid Power Control (TSPC): 

The TCM provides 2 high side drivers that provide power to the solenoids, TSPC1 and TSPC2. For 10R the 
solenoids are split as follows: 
 

 TSPC1 – shift solenoids A-F 
 TSPC2 – TCC and LPC 

 
If TSPC1 fails open the transmission will be stuck in Neutral 
 
If TSPC2 fails open the TCC will be stuck open, line pressure at maximum, but all gears are available. 
 

Fault DTC 
TSPC1 failed open P0657 
TSPC2 failed open P2669 
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Transmission Control Module (TCM) 

In 2017 MY all 10R80 applications will use TCMs. In future years transmission controls will be integrated into 
the Powertrain Control Module (PCM) for gas engine applications, but diesel engine applications will 
continue to use a TCM. 

The TCM has the same module diagnostics as an ECM or PCM – see miscellaneous CPU tests for details. 

Module DTCs 

Fault DTC 
Internal Control Module Keep Alive Memory (KAM) Error P0603 
Internal Control Module Random Access Memory (RAM) Error P0604 
Internal Control Module Read Only Memory (ROM) Error P0605 
Control Module Performance P0607 
Module power relay de-energized too early P068A 
Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error P06B8 
TCM Power Input Signal Intermittent  P0884 
Control Module Vehicle Options Reconfiguration Error P160A 
Unable to communicate with solenoid smart driver chips P1636 

 
TCM voltage 

If the system voltage at the TCM is outside of the specified 10 to 17 volt range while the engine is running a 
fault will be stored.  

Fault DTC 
System voltage out of range low P0882 
System voltage out of range high P0883 

 
Ignition Switch Run Position (ISPR) 

The 10R TCM ignition status 2 ways: 
 CAN message from the Body Control Module 
 ISPR Hardwire 

 
The TCM will wake on CAN or ISPR high, and will remain awake if the ignition is on. Since the information is 
provided redundantly to the TCM the ISPR wire failing open has no impact on function. If ISPR fails short to 
power the TCM will not be able to power down, but otherwise provides normal function. 
 
The TCM has a diagnostic that compares the CAN message to ISPR hardwire. 
 

Fault DTC 
Ignition Switch Run Position Circuit Low P2531 
Ignition Switch Run Position Circuit Low P2532 
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Transmission Identification (TRID) block 

During the build process transmission hardware characterization data is captured. The TRID data shows 
where a specific transmission’s components lie within the production variability. This data is flashed onto the 
PCM or TCM in the vehicle assembly plant, allowing transmission controls to meet its shift quality targets on 
a new, unadapted vehicle. The TRID data comes with a version number and checksum.  
 
If the TRID is invalid or missing shift quality may be adversely affected, to insure a vehicle is never released 
to a customer without a valid TRID the DTC’s are 1 trip MIL AND the transmission will be limited one or two 
forward gears (1st and 3rd or just 3rd gear). This will allow the vehicle to be moved to a repair area to correct 
the TRID, but insure a vehicle is not released to a customer without this data. 
 
The diagnostics can detect: 

Fault DTC 
TRID version or checksum error P163E 
TRID block corrupted, not programmed P163F 

 
CAN Communications Error 

The 10R TCM is connected to 2 CAN networks: 
1) High Speed CAN network 1 (HS1) – one of 3 vehicle CAN networks (HS1, HS2, HS3) with a 

gateway module to move data from one vehicle CAN bus to another. The TCM receives messages 
from the following modules on the HS1 CAN bus: 

 Engine Control Module (ECM) 
 Body Control Module (BCM) 
 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY TCM will 

receive redundant information on both CAN buses from the GSM, allowing normal 
control of the shift by wire system if a single CAN bus fault is present. GSM is on HS2 
with messages gatewayed to HS1 

 Anti-lock Brake System Module (ABS) – on HS2, messages gatewayed to HS1 
 Instrument Panel Cluster (IPC) – gatewayed to HS1 
 Gateway Module (GWM) – moves data between different vehicle CAN buses 
 Transfer Case Control Module (TCCM) – if present, gatewayed to HS1 
 Restraints Control Module (RCM) – starting in 18 MY TCM will use data from the RCM 

on shift by wire applications, gatewayed to HS1 
2) Powertrain Subnet (PT subnet) - a private CAN bus added to reduce loading on HS1. Some signals 

transmitted ECM to TCM on other applications are moved from HS1 to PT subnet. ECM to TCM 
communications require both HS1 and PT subnet up to have a full message set, there no 
redundancy in messages sent between ECM and TCM on HS1 and PT subnet. The TCM receives 
messages from the following modules on PT subnet: 

 Engine Control Module (ECM) 
 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY TCM will 

receive redundant information on both CAN buses, allowing normal control of the shift 
by wire system if a single CAN bus fault is present 

 
ECM – TCM CAN message traffic is split between the 2 CAN buses. The 2nd bus was added for bus loading, 
so there is little or no redundancy (both CAN buses must be up for normal control). 
The TCM will store the following CAN related DTC’s  

1) CAN bus down (HS1 - U0073 , PT subnet – U0074) 
2) Lost communication – CAN is up but the module is not communicating ( ECM – 

U0100, GSM – U0103, ABS – U0121, BCM – U0140, GWM – U0146, IPC – U0155) 
3) Invalid data received -module is on CAN but reporting faults in key signals   (ECM - 

U401, GSM – U0404, ABS – U0415, BCM – U0422) 
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Auxiliary Transmission Fluid Pump (ATFP, also known as ePump):   

 
 
For Stop / Start purposes 10R80 comes equipped with an Auxiliary Transmission Fluid Pump (ATFP, also 
known as ePump), an electronic pump that can be turned on before an engine stop event, allowing the 
transmission to stay engaged during the stop event. This allows quick response on the engine restart 
because the transmission is already in gear. The ATFP does not have sufficient flow to apply clutches, but 
can keep clutches on when the engine stops and the main hydraulic pump stops providing pressure. 
 
The AFTP is a smart actuator that communicates with the TCM (or PCM) via PWM hardwires: 

 ATFPC – TCM or PCM commanded pump speed 
 ATFPD – Diagnostics status for the ATFP 
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The TCM or PCM performs circuit diagnostics on the diagnostics hardwire (ATFPD): 

Fault DTC 
Frequency out of range (expected frequency is 150 +/- 20 Hz) P0C2C 
Duty cycle out of range low (< 10%) P0C2D 
Duty cycle out of range high (> 90%) P0C2E 

 

The remainder of the diagnostics are performed by the AFTP, the TCM or PCM simply stores the DTC’s 
because the device is not on CAN so it is unable to store its own DTC’s or communicate with a service tool. 

ATFP detected faults are mapped to DTCs as follows: 

Fault DTC 
ATFP reporting incorrect speed P0B0D 
ATFP reporting under current P0C27 
ATFP reporting over current P0C28 
ATFP reporting current and speed both out of range P0C29 
ATFP reporting pump stalled (may have lost prime) P0C2A 
ATFP reports an over temperature condition P175A 
ATFP reports it is not receiving the command PWM signal (ATFPC) P2796 

 

If an ATFP fault is present, the stop / start system will be taken out of operation with the engine running (no 
more stop events while the fault is present). Failures of the diagnostics PWM can recover during a drive 
cycle, but most of the faults detected by the AFTP can only be detected when the pump is turned on - those 
faults will require a key cycle to recover. 
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7DCL750 (RWD Transaxle) Transmission 

7DCL750 is a fully automatic 7 speed transmission made up of manual transmission gearing with double wet 
clutch, combined with electro-hydraulic actuators, and conventional automatic transmission controls. 

 
The Gearbox & Dual-Clutch System Physical Architecture 

 
 

 

7DCL750 is operated electro-hydraulically, so it needs hydraulic supply which is maintained by a pump that is directly 
connected to the input shaft (crank shaft). The hydraulic pressure can be regulated by the Main Pressure Control 
Valve (MPCV) and measured with the main pressure sensor. 

7DCL750 is equipped with a park pawl that is actuated hydraulically with the park lock pressure valve. The position 
of the park pawl actuator can be measured with a position sensor. 

When the park pawl is disengaged, it can be held with an electro-magnetically actuated pin as a back up to the 
pressure valve. 
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7DCL750 has 2 clutches: 

3. Clutch 1 – on in 1st, 3rd , 5th and 7th gear 

4. Clutch 2 – on in Reverse, 2nd, 4th and 6th gear 

Each clutch system consists of: 

 Clutch 

 Clutch pressure valve (CPCV 1/2) 

 Clutch pressure safety valve (COV 1/2) 

 Clutch pressure sensor 

 Clutch cooling valve (COFCV 1/2) 

 Spring that returns the clutch to the full open position if one of the clutch valves is turned off 

 

7DCL750 has 4 mechanically independent shift actuators: 

3. Shift actuator 1: controls the shift fork that engages 1st and 3rd gear  

4. Shift actuator 2: controls the shift fork that engages 5th and 7th gear 

5. Shift actuator 3: controls the shift fork that engages Reverse and 4th gear 

6. Shift actuator 4: controls the shift fork that engages 2nd and 6th gear 

 

For gear actuation there are 5 valves 

 MUX… the gear multiplexer ON/OFF valve switches between actuation of odd (OFF) and even (ON) gears 
 GPCV1-4 … the gear pressure valves allow gear actuation 

 
The table below shows the relationship between valve and gear actuation: 

 MUX OFF MUX ON 

GPCV 1 ON Engage 1st gear Engage 2nd gear 

GPCV 2 ON Engage 3rd gear Engage 6th gear 

GPCV 3 ON Engage 5th gear Engage 4th gear 

GPCV 4 ON Engage 7th gear Engage Reverse gear 
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Each shift fork is equipped with a position sensor with the following relationship between fork position and engaged 
gear: 

Position in mm Shift fork 1 Shift fork 2 Shift fork 3 Shift fork 4 

-9 mm 3rd gear end stop 5th gear end stop Rev. gear end stop 2nd gear end stop 

-7.5 mm 3rd gear centered 5th gear centered Rev. gear centered 2nd gear centered 

0 mm Neutral Neutral Neutral Neutral 

7.5 mm 1st gear centered 7th gear centered 4th gear centered 6th gear centered 

9 mm 1st gear end stop 7th gear end stop 4th gear end stop 6th gear end stop 

 

Transmission Inputs 

Transmission Range Sensor  

7DCL750 is range by wire and park by wire from an external GSM (gear shift module). It uses a CAN 
communication and PWM lines in case of CAN malfunction. The GSM communication is tested for 

1. CAN bus off (U0073) 
2. Data length code invalid (U0404) 
3. Message timeout (U0103) 
4. Checksum/counter invalid (U0404) 
5. Invalid signal (U101E) 
6. GSM PWM signal faults (P0860) 

 
Speed Sensors 

Input shaft speed sensor – detects crankshaft speed. It is tested for 

1. Short circuit to battery (P07C0) 
2. Short circuit to ground (P07BF) 
3. Open load (P0715) 
4. Frequency too high or wrong pulse duration for direction recognition (P0716) 
5. Plausibility with engine speed from CAN (P0716) 

 
Shaft 1 speed sensor – detects clutch 1 shaft speed, connected to secondary side of clutch 1 and the odd gears (1st, 
3rd, 5th and 7th). It is tested for 

1. Short circuit to battery (P07C6) 
2. Short circuit to ground (P07C5) 
3. Open load (P0791) 
4. Frequency too high or wrong pulse duration for direction recognition (P0792) 
5. Speed exceeds absolute maximum (P0794) 
6. Plausibility (P0792) 
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Shaft 2 speed sensor – detects clutch 2 shaft speed, connected to secondary side of clutch 2 and the even gears 
(reverse, 2nd, 4th and 6th). It is tested for 

1. Short circuit to battery (P07C8) 
2. Short circuit to ground (P07C7) 
3. Open load (P2745) 
4. Frequency too high or wrong pulse duration for direction recognition (P2746) 
5. Speed exceeds absolute maximum (P2748) 
6. Plausibility (P2746) 

 

Output Speed Sensor (OSS) – detects output speed. OSS is tested for  

1. Short circuit to battery (P077C) 
2. Short circuit to ground (P077D) 
3. Open load (P0720) 
4. Frequency too high or wrong pulse duration for direction recognition (P277A) 
5. Plausibility (P0721) 

 

Position sensors 

Shift fork 1 position sensor – detects shift fork 1 position, which is related to 1st and 3rd gear. It is tested for 

1. Coil error or magnet loss (P2832) 
2. Over-/under voltage or short circuit output (P2831) 
3. Sum of main signal and complementary (P2832) 
4. PWM frequency, out of range (P2832) 
5. Moving without actuation (P284D) 
6. 1st gear engagement fault (P073F) 
7. 1st gear disengagement fault (P072C) 
8. 3rd gear engagement fault (P074B) 
9. 3rd gear disengagement fault (P072E) 

 

Shift fork 2 position sensor – detects shift fork 2 position, which is related to 5th and 7th gear. It is tested for 

1. Coil error or magnet loss (P2841) 
2. Over-/under voltage or short circuit output (P2840) 
3. Sum of main signal and complementary (P2841) 
4. PWM frequency, out of range (P2841) 
5. Moving without actuation (P2850) 
6. 5th gear engagement fault (P074D) 
7. 5th gear disengagement fault (P073A) 
8. 7th gear engagement fault (P074F) 
9. 7th gear disengagement fault (P073C) 
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Shift fork 3 position sensor – detects shift fork 3 position, which is related to reverse and 4th gear. It is tested for 

1. Coil error or magnet loss (P2837) 
2. Over-/under voltage or short circuit output (P2836) 
3. Sum of main signal and complementary (P2837) 
4. PWM frequency, out of range (P2837) 
5. Moving without actuation (P284E) 
6. Reverse gear engagement fault (P073E) 
7. Reverse gear disengagement fault (P072B) 
8. 4th gear engagement fault (P074C) 
9. 4th gear disengagement fault (P072F) 

 

Shift fork 4 position sensor – detects shift fork 4 position, which is related to 2nd and 6th gear. It is tested for 

1. Coil error or magnet loss (P283C) 
2. Over-/under voltage or short circuit output (P283B) 
3. Sum of main signal and complementary (P283C) 
4. PWM frequency, out of range (P283C) 
5. Moving without actuation (P284F) 
6. 2nd gear engagement fault (P074A) 
7. 2nd gear disengagement fault (P072D) 
8. 6th gear engagement fault (P074E) 
9. 6th gear disengagement fault (P073B) 

 

Gear multiplexer position sensor – detects the position of the gear multiplexer valve. It is tested for 

1. Short circuit to battery (P2866) 
2. Short circuit to ground (P2865) 
3. Open load or short circuit to supply (P2863) 
4. Difference between requested and actual position (P2864) 

 

Park lock position sensor – detects the position of the park pawl actuation system. It is tested for 

1. Coil error or magnet loss (P07B5) 
2. Over-/undervoltage or shortcircuit output (P07B2) 
3. Sum of main signal and complementary (P07B5) 
4. PWM frequency, out of range (P07B5) 
5. Falsely engaging (P07E6) 
6. Falsely disengaging (P07E4) 
7. Mechanical failure (P07B5) 

 

Pressure sensors 

Main pressure sensor – detects the hydraulic supply pressure of the DCT shift system. It is tested for 

1. Short circuit to battery (P0873) 
2. Short circuit to ground(P0872) 
3. Open load or short circuit to supply (P0870) 
4. Difference to request / drift too high (P0871) 
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Clutch 1 pressure sensor – detects the actuation pressure of clutch 1, which is representing the current torque 
transfer capability. It is tested for 

1. Short circuit to battery (P0843) 
2. Short circuit to ground(P0842) 
3. Open load or short circuit to supply (P0840) 
4. Difference to request / drift too high (P0841) 
5. Pressure too high without actuation (P0841) 

 

Clutch 2 pressure sensor – detects the actuation pressure of clutch 2, which is representing the current torque 
transfer capability. It is tested for 

1. Short circuit to battery (P0848) 
2. Short circuit to ground(P0847) 
3. Open load or short circuit to supply (P0845) 
4. Difference to request / drift too high (P0846) 
5. Pressure too high without actuation (P0846) 

 

Temperature sensors 

Clutch fluid temperature sensor - detects the clutch fluid temperature before entering the clutch chambers. It is tested 
for 

1. Short circuit to battery (P274D) 
2. Short circuit to ground(P274C) 
3. Open load or short circuit to supply (P274A) 
4. Out of range (P274B) 
5. Gradient too high (P274E) 
6. Limit 1 exceeded (P274F) 
7. Limit 2 exceeded (P2787) 

 

Clutch 1 spray oil temperature sensor – detects the temperature of the clutch fluid exiting clutch 1 from the clutch 
cooling system. It is tested for 

1. Short circuit to battery (P0713) 
2. Short circuit to ground(P0712) 
3. Open load or short circuit to supply (P0710) 
4. Gradient too high (P0714) 
5. Limit 1 exceeded (P0218) 
6. Limit 2 exceeded (P2787) 

 

Clutch 2 spray oil temperature sensor – detects the temperature of the clutch fluid exiting clutch 2 from the clutch 
cooling system. It is tested for 

1. Short circuit to battery (P2743) 
2. Short circuit to ground(P2742) 
3. Open load or short circuit to supply (P2740) 
4. Gradient too high (P2744) 
5. Limit 1 exceeded (P273F) 
6. Limit 2 exceeded (P2787) 
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Steering paddles 

There are two analog inputs for steering paddles recognition. They are tested for 

1. Steering wheel paddle up short circuit to battery (P2777) 
2. Steering wheel paddle up shift time out (P0815) 
3. Steering wheel paddle down short circuit to battery (P2781) 
4. Steering wheel paddle down shift time out (P0816) 

 

Transmission Outputs 

7DCL750 has 14 used current controlled outputs: 
 

1. Main pressure control valve – controls hydraulic supply pressure. It is tested for 
a. Short circuit to battery (P2730) 
b. Short circuit to ground (P2729) 
c. Open load (P2727) 
d. Current monitoring and generic electric fault(P2728) 

 
2. Clutch 1 pressure control valve – controls clutch 1 pressure. It is tested for 

a. Short circuit to battery (P0963) 
b. Short circuit to ground (P0962) 
c. Open load (P0960) 
d. Current monitoring and generic electric fault(P0961) 

 
3. Clutch 2 pressure control valve – controls clutch 2 pressure. It is tested for 

a. Short circuit to battery (P0967) 
b. Short circuit to ground (P0966) 
c. Open load (P0964) 
d. Current monitoring and generic electric fault(P0965) 

 
4. Clutch 1 safety valve – controls clutch 1 pressure. It is tested for 

a. Short circuit to battery (P2739) 
b. Short circuit to ground (P2738) 
c. Open load (P2736) 
d. Current monitoring and generic electric fault(P2737) 

 
5. Clutch 2 safety valve – controls clutch 2 pressure. It is tested for 

a. Short circuit to battery (P2815) 
b. Short circuit to ground (P2814) 
c. Open load (P2812) 
d. Current monitoring and generic electric fault(P2813) 

 
6. Clutch 1 cooling valve – controls clutch 1 cooling flow. It is tested for 

a. Short circuit to battery (P0971) 
b. Short circuit to ground (P0970) 
c. Open load (P0968) 
d. Current monitoring and generic electric fault(P0969) 
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7. Clutch 2 cooling valve – controls clutch 2 cooling flow. It is tested for 

a. Short circuit to battery (P2721) 
b. Short circuit to ground (P2720) 
c. Open load (P2718) 
d. Current monitoring and generic electric fault(P2719) 

 
8. Gear multiplexer valve – controls gear actuation for odd/even gears. It is tested for 

a. Short circuit to battery (P0986) 
b. Short circuit to ground (P0985) 
c. Open load (P097E) 
d. Current monitoring and generic electric fault(P0984) 

 
9. Gear actuator 1 pressure valve – controls gear actuator 1 pressure. It is tested for 

a. Short circuit to battery (P0974) 
b. Short circuit to ground (P0973) 
c. Open load (P097A) 
d. Current monitoring and generic electric fault(P0972) 

 
10. Gear actuator 2 pressure valve – controls gear actuator 2 pressure. It is tested for 

a. Short circuit to battery (P0977) 
b. Short circuit to ground (P0976) 
c. Open load (P097B) 
d. Current monitoring and generic electric fault(P0975) 

 
11. Gear actuator 3 pressure valve – controls gear actuator 3 pressure. It is tested for 

a. Short circuit to battery (P0980) 
b. Short circuit to ground (P0979) 
c. Open load (P097C) 
d. Current monitoring and generic electric fault(P0978) 

 
12. Gear actuator 4 pressure valve – controls gear actuator 4 pressure. It is tested for 

a. Short circuit to battery (P0983) 
b. Short circuit to ground (P0982) 
c. Open load (P097D) 
d. Current monitoring and generic electric fault(P0981) 

 
13. Park lock pressure valve – controls park lock pressure. It is tested for 

a. Short circuit to battery (P0999) 
b. Short circuit to ground (P0998) 
c. Open load (P097F) 
d. Current monitoring and generic electric fault(P0997) 

 
14. Park lock magnet – controls park lock magnet. It is tested for 

a. Short circuit to battery (P099C) 
b. Short circuit to ground (P099B) 
c. Open load (P09A0) 
d. Current monitoring and generic electric fault(P099A) 
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7CL750 has four ON/OFF outputs for fan control, P/N switch and GSM feedback 

1. Cooling fan 1 output – controls fan 1 relay. It is tested for 
a. Short circuit to battery (P0692) 
b. Short circuit to ground/open load (P0691) 
c. Generic electric faults (P0480) 

 
2. Cooling fan 2 output – controls fan 2 relay. It is tested for 

a. Short circuit to battery (P0694) 
b. Short circuit to ground/open load (P0695) 
c. Generic electric faults (P0481) 

 
3. P/N switch – gives feedback of P/N status to ECM. It is tested for 

a. Short circuit to battery (P084F) 
b. Short circuit to ground (P084F) 

 
4. GSM PWM feedback – is tested for 

a. Short circuit to battery (P0862) 
b. Short circuit to ground (P0861) 
c. Generic electric fault (P0860) 

 
7DCL750 has three High side groups for valve control 
 

1. High side 1 switch – contains park lock magnet. It is tested for 
a. Short circuit to battery (P0659) 
b. Short circuit to ground  (P0658) 
c. Open load (P0657) 
d. Short circuit/generic fault (P0657) 

 
2. High side 2 switch – contains clutch and main pressure valves. It is tested for 

a. Short circuit to battery (P2671) 
b. Short circuit to ground  (P2670) 
c. Open load (P2669) 
d. Short circuit/generic fault (P2669) 

 
3. High side 3switch – contains gear and park lock pressure valves. It is tested for 

a. Short circuit to battery (P2686) 
b. Short circuit to ground  (P2685) 
c. Open load (P2684) 
d. Short circuit/generic fault (P2684) 
 

 
 

Transmission Control Module (TCM) 

The TCM monitors itself by using various software monitoring functions. The TCM is monitored for: 

a. The flash ROM is checked using a checksum calculation. If the checksum is incorrect during boot up 
P0605 fault will be stored 

b. all faults of the safety monitoring system a stored with a fault code P0606, this also includes RAM 
read/write checking with the CPU integrated ECC unit 

c. CPU performance is monitored for incorrect instructions or resets, if detected a P0607 fault code is set 
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d. If an error is found with NVRAM a P062F fault code will be stored 

e. If an error with chip set temperature occurs a P0667 fault code will be stored 

 

CAN Communications errors 

The TCM receives information from the ECM via CAN. If the CAN link fails the TCM no longer has torque or engine 
speed information available. The TCM will store a U0073 fault code if the CAN Bus is off. 

The TCM will store a U0100 fault code if it doesn’t receive any more CAN messages from the ECM. A U0401 fault 
codes will be stored if the TCM received invalid/faulted information for the following CAN message items: engine 
torque, pedal position. 

The TCM will store a U0140 fault code if it doesn’t receive any more CAN messages from the BCM. A U0422 fault 
codes will be stored if the TCM received invalid/faulted information from the BCM. 

The TCM will store a U0121 fault code if it doesn’t receive any more CAN messages from the ABS. A U0415 fault 
codes will be stored if the TCM received invalid/faulted information from the ABS. 

The TCM will store a U0155 fault code if it doesn’t receive any more CAN messages from the IPC. A U0423 fault 
codes will be stored if the TCM received invalid/faulted information from the IPC. 

The TCM will store a U0103 fault code if it doesn’t receive any more CAN messages from the GSM. A U0404 fault 
codes will be stored if the TCM received invalid/faulted information from the GSM. 

 

System voltage: 
 

the TCM monitors system voltage and stores fault codes if it is out of range low (P0882) or out of range high 
(P0883). These thresholds are set based on hardware capability. Also battery voltage is monitored for plausibility 
(P0560), low voltage (P0562) and exceeding high voltage (P0563). 
 

Failure modes 

The transmission controls support the following failure modes: 

 Gearbox 1 deactivated (only even gears possible) 
 Gearbox 2 deactivated (only odd gears possible) 
 Gearbox locked in gear (the gearbox keeps the currently engaged gear) 
 Gearbox fully deactivated (driving functions deactivated due to electric/mechanic fault or due to over-

temperature) 
 Torque limited (engine torque is limited by transmission to allow cooling) 
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8FMid (FWD) Transmission (two torque capacities: 8F35 and 8F40) 

 
 
Starting in 2018 MY 8FMid replaces 6F35 on some applications. 8FMid is an 8-speed, step ratio front wheel 
drive transmission that is controlled by an external Control Module. 
 

 8FMid will be controlled by an external Transmission Control Module (TCM) on Diesel engine 
application (and some gas engine applications) 

 8FMid will be controlled by a Powertrain Control Module (PCM) that controls both engine and 
transmission function on most gas engine applications 
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8FMid Stick Diagram: 

 

 

8FMid has: 

 A Torque Converter with a Torque Converter bypass Clutch (TCC) 
 4 planetary gear sets – gear sets 1-3 each with a Ring gear (R), Carrier (C) and Sun gear (S); gear 

set 4 has a Sun gear (S) and Carrier (C) shared with gear set 3. 
 6 Clutches (Clutches A-F). 
 3 speed sensors  

o Turbine Speed Sensor (TSS) – senses transmission input speed, Sun 2 (S2) 
o Intermediate Speed Sensor A (ISSA) – senses Sun gear 3 speed (S3) 
o Output Speed Sensor (OSS) – senses Carrier 1 speed (C1) 

 

8FMid element apply chart 

 

CB12345 
(CLA) 

C46R 
(CLB) 

CB37 
(CLC) 

CBLR 
(CLD, 

SOWC) 

C5678 
(CLE) 

CB28 
(CLF) 

State 
Number Transmission State Ratio 

On Off Off Off Off Off 1 1A 4.689 
On Off Off On Off Off 9 1M 4.689 
On Off Off Off Off On 33 2M 3.306 
On Off On Off Off Off 5 3M 3.012 
On On Off Off Off Off 3 4M 1.923 
On Off Off Off On Off 17 5M 1.446 
Off On Off Off On Off 18 6M 1.000 
Off Off On Off On Off 20 7M 0.747 
Off Off Off Off On On 48 8M 0.617 
Off On Off On Off Off 10 R -2.960 

 
Notes: Clutch D is a Selectable One Way Clutch (SOWC) containing a One Way Clutch that is mechanical 
(not electronically controlled), prevents R2, C3 and C4 from rotating backward and a “Selectable” strut that 
is controlled by SSD, pressure form the solenoid causes a strut to deploy, preventing R2, C3 and C4 from 
rotating forward when deployed. In 1A the OWC holds power on, providing 1st gear ratio. 
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Range by wire: 

 
All 8FMid’s are range by wire – there is no manual valve. Nothing in the hydraulic controls needs to be 
placed in a specific position to allow Reverse or Forward gears -> all 6 clutches are under electronic control 
independent of customer selected range.  
 
To support range by wire 8FMid has picked the following hardware changes (compared to a 6 speed 
automatic): 

1) Clutches are always feed by line pressure 

2) An anti-backflow valve was added to exhaust line pressure at minimum pump output pressure 

3) Dual Transmission Range Sensors to insure no single point faults can lead to the electronic 
control system misinterpreting the customer selected range. 

4) Improved speed sensing capability 

 3 speed sensors to improve clutch slip monitoring capability 

 All 3 speed sensors have direction sensing 

 All 3 speed sensors are 2 wire hall effect sensors - chosen to support circuit 
diagnostics. If a sensor is disconnected or shorted the on board diagnostics can detect 
the fault without requiring the vehicle be driven. This provides better isolation of speed 
sensor faults from non-electrical clutch faults since speed sensors are used to 
determine the clutch states. 

5) Two pressure sensors 

 Clutch A pressure sensor provides improved detection of 1st (A plus OWC) when a 
forward range has not been selected because a single point fault (clutch A stuck on) 
can cause a 1st gear engagement 

 Clutch B pressure sensor provided improved detection of Reverse (B plus D) when 
Reverse has not been selected because the D clutch will be applied at low speed in all 
ranges to improve R engagement speed and quality, which means a single point fault (B 
stuck on) can result in R when in P or N. 
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8FMid will have 2 variants: mechanical shifter and shift by wire: 

 
Mechanical shifter. 

 Shifter is connected via a cable to the transmission 

 The shifter engages and disengages Park 

 The shifter position is read via dual Transmission Range Sensors (TRS A and B) to determine 
customer selected range (P, R, N, D, S) 

 There is no manual valve – the electronics provide forward or reverse based on the TRS signals 
(range by wire). 

 
Shift by wire, replacing the mechanical shifter with: 

 Gear Shift Module (GSM) – customer interface for selecting range (P,R,N,D S), can be push buttons 
or a rotary dial 

 Hydraulic Controls are modified, adding a Park Servo Valve connected to the Park rod, used to 
engage and disengage Park.  

o Clutches C and F pressures are used to push the system out of Park 

o Once out of Park line pressure can hold the system out of Park 

 A Hold Out Of Park (HOOP) solenoid is added to allow the system to remain out of Park when the 
engine is not running.  

 A mechanical override that can latch the transmission Out of Park, removing control of the park 
system from the hydraulic controls has been provided for in plant use and towing – either  

o A pull-pin that can be inserted in transmission to hold the transmission out of Park,  

o A cable accessible from the vehicle compartment that can be used to disengage Park and 
latch the transmission out of Park. 

 The dual Transmission Range Sensors now indicate the state of the Park system, and are not used 
to determine customer selected range (that comes from the GSM) 
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Transmission Inputs 

Transmission Rage Sensors A and B 
 
8FMid uses a dual PWM output (at 125 Hz) TRS where: 

 TRSA increases as the shifter is moved from Park to Sport (mechanical shifter) or Park to out of 
Park (shift by wire) 

 TRSB decreases as the shifter is moved from Park to Sport (mechanical shifter) or Park to out of 
Park (shift by wire) 

 The sum of the two signals adds up to 100%. 

 
 
1) 8FMid mechanical shifter variant is range by wire with mechanical Park. The dual TRS signals are used 

to determine customer selected range (P, R, N, D, S) 
 

 
 TRSA TRSB 

 Min Max Min Max 

Park 8.00 18.96 81.04 92.00 

Reverse 35.50 47.90 52.10 64.50 

Neutral 51.75 61.75 38.25 48.25 

Drive 67.45 77.45 22.55 32.55 

Sport  81.12 92.00 8.00 18.88 
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2) 8FMid shift by wire variant is range by wire with hydraulically actuated Park. The Gear Shift Module 
provides the customer selected range information (P,R,N,D,S), and the Transmission Range Sensors 
are used to determine the status of the Park system (in Park, Out of Park, Mechanically Overridden out 
of Park) 

 

 
 TRSA TRSB 

 Min Max Min Max 

Park 8.00 20.33 79.67 92 

Out of Park 65.14 75.93 24.07 34.86 

Mechanical override 75.93 92.00 8.00 24.07 

 
 
 
 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 376 of 449 

 

For both variants the TRS’s are tested for: 

Fault TRSA TRSB 

Frequency out of range (125Hz +/- 25 Hz) P0706 P2801 

Duty cycle out of range low (<8%) P0707 P2802 

Duty cycle out of range high (>92%) P0708 P2803 

Correlation error – TRS A and B duty cycles are in range but do 
not add up to 100% +/- 4 % 

P2805 
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Speed Sensors 
 
8FMid has 3 speed sensors: 

1) Turbine Speed Sensor (TSS) – senses the speed of the input shaft (S2) 

2) Intermediate Speed Sensor A (ISSA) – senses the speed of S3 

3) Output Speed Sensor (OSS) – senses the speed of the output shaft (C1) 

 
All 3 sensors are 2 wire hall effect sensors that detect rotational speed and direction: 

 Sensor Power – provides power to the device 

 Sensor ground wire - connected to the control unit node that provides a series metering resistor 

 

 
The 2 wire loop current is controlled by the sensor and is monitored as a voltage drop across the metering 
resistor. The voltage drop is a periodic rectangular wave with a frequency that is representative of the 
target’s rotational speed and a pulse width representing the rotational direction (clockwise or counter-
clockwise). 
 
The sensors are tested for  

 electrical faults (open, short to ground or short to power) 

 erratic signal – spikes or dropouts of the signal 

 plausibility – comparing the signal to an expected value based on current commanded gear state 
and the other speed sensors 

 intermittent faults – sensor circuit faults or erratic behavior that happens frequently but does not last 
long enough to store a DTC 

 
Speed sensor DTC list 

  TSS  ISSA  OSS 

Open circuit  P0715  P0791  P0720 

Short to ground  P07BF  P07C5  P077C 

Short to power  P07C0  P07C6  P077D 

Erratic signal / plausibility   P0716  P0792  P0721 

Intermittent  P0718  P0794  P0723 
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Transmission Fluid Temperature Sensor (TFT) 
 
8FMid the same sensor as 10R80, a Negative Temperature Coefficient (NTC) thermistor, a non-linear 
resistor where resistance decreases as the temperature increases. The 8FMid TFT sensor uses a 
switchable circuit in the control module, which is software controlled through an output of the 
microprocessor. The switchable circuit arrangement allows for more accurate reading at cold temperatures. 
 

 

  
 
TFT is tested for: 
Voltage out of range low (< 0.14v) P0712 
Voltage out of range high (> 4.90v) P0713 
In range failure P0711 
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Transmission Fluid Pressure Sensor (TFP) 
 
8FMid has 2 single point faults: 

 Clutch A stuck on – with the mechanical selectable OWC get 1st gear without engine braking 

 Clutch B stuck on – with the plan to always have clutch D on at low speed get Reverse 

 
That result in gear when P or N is commanded. Transmission Fluid Pressure (TFP) sensors for clutch A 
(TFP A) and B (TFP B) have been added to improve diagnostic capability for non-electrical (stuck solenoid 
or valve) faults. The TFP sensors provide a voltage proportional to the absolute hydraulic pressure in a 
transmission clutch control circuit using a piezo-resistive silicon sensing element. Pressure readings are 
used to monitor the status of specified clutch systems during operation. 
 
The typical operating output range is 0.5V to 4.5V. The pressure sensor is typically mounted on the 
transmission main control assembly with a dedicated feed port. 
 
TFP A senses clutch A pressure, TFP B senses clutch B pressure. 
 

 
Transfer Function Pressure Range = 0 kPa to 2,500 kPa 

Vout = C1xPabs+Co)*5 
Where: 
Cl= 0.00032 
Co=0.100 
Pabs = absolute pressure in kPa 

Resolution 10mV 
Signal Range 0.5V to 4.5V 
Sensor current draw from power source 9 mA 
Maximum response time 1 ms 
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For pressure sensors are tested for: 

Fault TFP A TFP B 

Sensor performance – voltage in range, pressure stuck high or 
low but clutch applies and releases as commanded 

P0841 P0846 

Voltage out of range low P0842 P0847 

Voltage out of range high  P0843 P0848 
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Transmission Outputs 

Shift Solenoid Electrical faults: 
 
Each clutch A-F has a directly proportional (0 current = 0 pressure, max current = max pressure) shift 
solenoid that controls pressure to that clutch. The solenoids are controlled by “smart driver” chips – when 
the main micro sends out the commanded state for each solenoid the smart drivers return fault information 
(open, short to power, short to ground).   

 Open or Short to Power electrical fault - the solenoid is failed electrically off, which results in the 
clutch that solenoid controls being failed off.  

 Short to ground - the solenoid is failed to max current, which results in the clutch the solenoid 
controls being failed on.  

 

Shift Solenoid Functional Faults:  
 

 
 
8FMid has 4 planetary gear sets. Gear sets 1-3consist of a ring gear (R), a sun gear (S) and a carrier (C). 
Gear set 4 has a sun gear, common carrier with gear set 3. The gear sets are numbered 1 thru 4.  There are 
several connections between the gear sets: 

 C1 and R3 

 R1 and C2 

 R2, C3 and C4 

 
These connections cause those elements to rotate at the same speed under all conditions (for example: C1 
and R3 always rotate at the same speed). 
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8FMid has 6 clutches (A-F). Clutch D is actually a Selectable One Way Clutch (SOWC) – consisting of a 
mechanical OWC that always prevents R2 / C3 / C4 from rotating backwards and a hydraulically controlled 
strut that prevents R2 / C3 / C4 from rotating forward when deployed by the electronic controls. 
 

 Clutch A is a brake clutch, when on it grounds S1 

 Clutch B is a rotating clutch, when on it connects S2 to S3 

 Clutch C is a brake clutch, when on it grounds S3 

 Clutch D is a SOWC clutch, contains a OWC that always prevents backward rotation of R2, C3 and 
C4; plus  a hydraulically controlled strut that when deployed prevents forward rotation of R2, C3 and 
C4 

 Clutch E is a rotating clutch, connects the input shaft (S2) to R2, C3 and C4 

 Clutch F is a brake clutch, when on it grounds S4 

 
With 3 directional speed sensors all the gear set element speeds (ring, sun and carrier) can be calculated all 
the time. Using clutch slip there is no way to isolate non-electrical solenoid faults from the other clutch 
system failures – the shift solenoid stuck off and on DTC’s cover the entire clutch system: 

 Solenoid 

 valves 

 Clutch 

 Seals 

 Contamination that prevents pressure from reaching the clutch 

 

Clutches slips: 

 
On 8FMid clutch slip can be calculated independent of transmission state. 
 
Shift Solenoid Functional faults require operation in a gear state where the fault can be detected.  As the 
vehicle is operated in different states the non-electrical faults can be detected. 
 

 Shift Solenoid stuck off – these faults are detected when the clutch is commanded on and the speed 
sensor based slip calculation indicates the clutch is not applied. Clutch stuck off faults can be 
detected non-shifting if the clutch slips or during shift events if the clutch fails to apply. 

 Shift Solenoid stuck on – these faults are detected when the clutch is commanded off or 
commanded to release during a shift. If the speed sensor based slip calculation indicates the clutch 
is applied when it should be slipping AND based on gear state or torque the clutch is holding 
significant torque (not at 0 slip due to open clutch drag) the clutch will be detected stuck on. 

 
For example:  
 
If clutch A is failed off at start-up the fault will be detected when the customer selects Drive. 1st gear will be 
commanded by the control system, and if clutch A fails to apply the transmission will be stuck in Neutral.  
Based on the speed signals it can be determined clutch A did not apply, the control system will release and 
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reapply A up to 3 times, and if Clutch A slips each time a DTC is stored and function limited to gears  with 
clutch A off. 
 
 

Selectable One Way Clutch (SOWC)  
 

 
 
The SOWC is 2 parts in one: 

a) One Way Clutch - a mechanical device similar to a socket wrench. It is not electronically controlled it 
is purely a mechanical device. The OWC locks if forces inside the transmission attempt to rotate R2, 
C3 and C4 (these elements are connected, rotate at the same speed) backward, grounding 
R2/C3/C4 to the case (holding to 0 rpm).  If forces attempt to rotate R2, C3 and C4 forward the 
OWC allows the rotation. For gears that require R2, C3 and C4 be held to 0 (Reverse and 1M) the 
“selectable” part of the SOWC clutch is applied to prevent forward rotation of R2, C3 and C4.  

b) Selectable strut that when deployed prevents R2/C3/C4 from rotating in the forward direction. On 
8FMid SSD pressure is routed to the SOWC, which causes a strut to deploy into a pocket, which 
prevents forward rotation of elements connected to the SOWC. 

 
Clutch D (SOWC) slip (speed of R2, C3 and C4) can be calculated off TSS, ISSA and OSS. The diagnostic 
simply looks for backward rotation – if this occurs then the OWC failed to lock. If the selectable strut is 
deployed and clutch D slip indicates forward rotation SSD is considered functionally stuck off. If clutch D slip 
is stuck at 0 on shifts out of 1st gear the SSD is considered functionally stuck on.   
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Clutch system Failure Mode Effects Management: 
 
For shift solenoid electrical and clutch functional faults the control system simply limits function based on the 
state of the clutch system: 

 Clutch stuck off – only command gears with that clutch off 

 Clutch stuck on – only command gears with that clutch on 

 
For example: Clutch A is on in 1st thru 5th gear:  

 If clutch A is stuck off function is limited to R and 6th thru 8th gear 

 if clutch A is stuck on function is limited to 1st thru 5th gear.  

 
 
Shift solenoid / clutch system related DTC’s: 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Shift Solenoid A P097A P0973 P09974 P0751 P0752 
Shift Solenoid B P097B P0976 P0977 P0756 P0757 
Shift Solenoid C P097C P0979 P0980 P0761 P0762 
Shift Solenoid D P097D P0982 P0983 P0766 P0767 
Shift Solenoid E P097E P0985 P0986 P0771 P0772 
Shift Solenoid F P097F P2709 P2710 P2707 P2708 
One Way Clutch    P1A02  

 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
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Torque Converter Clutch (TCC) 
 
The Torque Converter provides a fluid coupling between the engine and transmission input shaft. The fluid 
coupling allows the transmission to stay engaged at a stop, and provides torque multiplication during launch. 
At speeds where engine and transmission input speeds are nearly equal the fluid coupling is inefficient. The 
Torque Converter Clutch (TCC) bypasses the fluid coupling, locking engine and transmission input shift to 
the same speed. 
 
The TCC is controlled by a directly proportional solenoid. Like the shift solenoids the TCC solenoid is 
controlled by a “smart driver” capable of detecting open, short to ground and short to power faults.  

 Open or short to power faults the TCC is failed open.  

 Short to ground fault the TCC is failed “on”, to avoid engine stalls at low speed the Failure Mode 
Effects Management (FMEM) for a TCC short to ground will remove power from the solenoid.  

 TCC and Line Pressure Control solenoids share a high side driver – anytime power is removed the 
transmission will be at max line pressure with open TCC. 

 
The TCC is functionally monitored for stuck off and stuck on faults by comparing TCC slip (engine speed – 
turbine speed) to the commanded state of the TCC. 
 
TCC related DTC’s 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Torque Converter Clutch Solenoid P0740 P2769 P2770 P0741 P2758 
 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
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Line Pressure Control (LPC) solenoid:  
 
Line pressure is controlled by an inversely proportional solenoid (0 current = max pressure, max current = 
min line pressure). The line pressure control solenoid is controlled by a “smart driver” capable of detecting 
open, short to ground or short to power faults.  

 Open or short to power faults the transmission will be stuck at maximum line pressure. All gears and 
TCC lock available. 

 Short to ground fault the transmission would be stuck a minimum line pressure which is not enough 
to provide function so the Failure Mode Effects Management for a short to ground is to remove 
power from the solenoid.  

 TCC and LPC share a common high side driver – for a short to ground on LPC the FMEM actions 
will result in max line with open TCC. 

 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Line Pressure Control Solenoid P0960 P0962 P0963 
 
Notes: 

 Line pressure is not functionally monitored. Line pressure stuck low will result in shift solenoid stuck 
off faults, line pressure stuck high is undetectable because all the clutches apply and release 
correctly based on the state of the shift solenoids. 

 

Transmission Solenoid Power Control (TSPC): 
 

The TCM provides 2 high side drivers that provide power to the solenoids, TSPC1 and TSPC2. For 8FMid 
the solenoids are split as follows: 
 

 TSPC1 – shift solenoids B, D, E, F, TCC and LPC 

 TSPC2 – Shift solenoids A and C 

 
If TSPC1 fails open R, 6th and 8th gear 
 
If TSPC2 fails open 1A (1st gear without engine braking) and 3M are available with open TCC and maximum 
line pressure. 
 
TSPC1 failed open P0657 
TSPC2 failed open P2669 

 
   



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 387 of 449 

Hold out of Park (HOOP)  solenoid (present on Shift by Wire vehicle only) 
 
On shift by wire variants the hydraulic controls are used to engage and disengage Park. For 8FMid C and F 
clutch pressure are required to exit Park, and once out of Park line pressure will hold the transmission out of 
Park. A Hold Out Of Park (HOOP) solenoid has been added to allow the transmission to remain out of Park 
when the engine is not running. The HOOP solenoid is an electronic device that deploys a rod into the Park 
Servo Valve to maintain out of Park when line pressure is not available. 
 
The HOOP must remain powered for the 8FMid to remain out of Park when the engine is not running. 
 
The HOOP is tested for 
Open circuit P2888 
Short to ground P2889 
Short to power P288A 
Functionally stuck off P288B 

 
 

Transmission Identification (TRID) block 
 
During the build process transmission hardware characterization data is captured. The TRID data shows 
where a specific transmission’s components lie within the production variability. This data is flashed onto the 
PCM or TCM in the vehicle assembly plant, allowing transmission controls to meet its shift quality targets on 
a new, unadapted vehicle. The TRID data comes with a version number and checksum.  
 
If the TRID is invalid or missing shift quality may be adversely affected, to insure a vehicle is never released 
to a customer without a valid TRID the DTC’s are 1 trip MIL AND the transmission will be limited one or two 
forward gears (1st and 3rd or just 3rd gear). This will allow the vehicle to be moved to a repair area to correct 
the TRID, but insure a vehicle is not released to a customer without this data. 
 
The diagnostics can detect: 
 
TRID version or checksum error P163E 
TRID block corrupted, not programmed P163F 
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Stop Start Accumulator (present on vehicle equipped with Stop/Start) 

 

 
 
 
For Stop / Start purposes 8FMid comes equipped with a Transmission Hydraulic Accumulator, an 
electronically controlled device that can store pressure while the engine is running, then during a stop/start 
engine restart can release that pressure into the line pressure hydraulic circuit, allowing the transmission to 
engage before the main pump is outputting pressure. This allows quick response on the engine restart 
because the transmission reengages before the engine starts. 
 
The Transmission Hydraulic Accumulator is controlled by an on/off solenoid, which is turned on to release 
the pressure stored in the accumulator. 
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The solenoid is controlled by “smart driver” chip – when the main micro sends out the commanded state the 
smart driver returns fault information (open, short to power, short to ground). The accumulator is also 
functionally monitored during stop/start engine restarts – if excessive clutch slip is detected the accumulator 
did not discharge, which could be due to the accumulator stuck open or closed.  
 
Related DTC’s: 

 Open  
circuit 

Short to 
ground 

Short to 
power 

Performance 

Transmission Hydraulic 
Accumulator 

P093A P093B P093C P093D 

 
If a Transmission Hydraulic Accumulator fault is present the stop / start system will be taken out of operation 
with the engine running (no more stop events while the fault is present).  Circuit failures can recover during a 
drive cycle, but functional can only be detected when the accumulator is turned on during a stop/start engine 
restart - those faults will require a key cycle to recover. 
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Transmission Control Module (TCM) 
 

All 8FMid Diesel engine applications will use a TCM. Some gas engine applications may use a TCM, but 
generally gas engines will use a PCM that controls both the engine and transmission. 

The TCM has the same module diagnostics as an ECM or PCM – see miscellaneous CPU tests for details. 

Module DTC’s 

Internal Control Module Keep Alive Memory (KAM) Error P0603 

Internal Control Module Random Access Memory (RAM) Error P0604 

Internal Control Module Read Only Memory (ROM) Error P0605 

Control Module Performance P0607 

Module power relay de-energized too early P068A 

Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error P06B8 

Control Module Vehicle Options Reconfiguration Error P160A 

Unable to communicate with solenoid smart driver chips P1636 

 

TCM voltage 
If the system voltage at the TCM is outside of the specified 10 to 17 volt range while the engine is running a 
fault will be stored.  

System voltage out of range low P0882 

System voltage out of range high P0883 

	

Ignition Switch Run Position (ISPR) 
 
The 8FMid TCM ignition status 2 ways: 

 CAN message from the Body Control Module 

 ISPR Hardwire 

 
The TCM will wake on CAN or ISPR high, and will remain awake if the ignition is on. Since the information is 
provided redundantly to the TCM the ISPR wire failing open has no impact on function. If ISPR fails short to 
power the TCM will not be able to power down, but otherwise provides normal function. 
 
The TCM has a diagnostic that compares the CAN message to ISPR hardwire. 
Ignition Switch Run Position Circuit Low P2531 
Ignition Switch Run Position Circuit Low P2532 
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CAN Communications Error 
 
The 8FMid TCM is connected to 2 CAN networks: 

1) High Speed CAN network 1 (HS1) – one of 3 vehicle CAN networks (HS1, HS2, HS3) with a 
gateway module to move data from one vehicle CAN bus to another. The TCM receives messages 
from the following modules on the HS1 CAN bus: 

 Engine Control Module (ECM) 

 Body Control Module (BCM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY TCM will 
receive redundant information on both CAN buses from the GSM, allowing normal 
control of the shift by wire system if a single CAN bus fault is present. GSM is on HS2 
with messages gatewayed to HS1 

 Anti-lock Brake System Module (ABS) – on HS2, messages gatewayed to HS1 

 Instrument Panel Cluster (IPC) – gatewayed to HS1 

 Gateway Module (GWM) – moves data between different vehicle CAN buses 

 Transfer Case Control Module (TCCM) – if present, gatewayed to HS1 

 Restraints Control Module (RCM) – starting in 18 MY TCM will use data from the RCM 
on shift by wire applications, gatewayed to HS1 

2) Powertrain Subnet (PT subnet) - a private CAN bus added to reduce loading on HS1. Some signals 
transmitted ECM to TCM on other applications are moved from HS1 to PT subnet. ECM to TCM 
communications require both HS1 and PT subnet up to have a full message set, there no 
redundancy in messages sent between ECM and TCM on HS1 and PT subnet. The TCM receives 
messages from the following modules on PT subnet: 

 Engine Control Module (ECM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY TCM will 
receive redundant information on both CAN buses, allowing normal control of the shift 
by wire system if a single CAN bus fault is present 

 

ECM – TCM CAN message traffic is split between the 2 CAN buses. The 2nd bus was added for bus loading, 
so there is little or no redundancy (both CAN buses must be up for normal control). 

The TCM will store the following CAN related DTC’s  
1) CAN bus down (HS1 - U0073 , PT subnet – U0074) 

2) Lost communication – CAN is up but the module is not communicating ( ECM – U0100, 
GSM – U0103, ABS – U0121, BCM – U0140, GWM – U0146, IPC – U0155) 

3) Invalid data received -module is on CAN but reporting faults in key signals   (ECM - 
U401, GSM – U0404, ABS – U0415, BCM – U0422) 
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8F57 (FWD) Transmission  

 

 
 
Starting in 2019 MY 8F57 replaces 6F50 on some applications. 8F57 is an 8-speed, step ratio 
front wheel drive transmission that is controlled by an external Control Module. 
 8F57 will be controlled by a Powertrain Control Module (PCM) that controls both engine and 

transmission function on all gas engine applications 

 8F57 will be controlled by a Transmission Control Module (TCM) on diesel applications 
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8F57 Stick Diagram: stopped here

 
8F57 has: 

 A Torque Converter with a Torque Converter bypass Clutch (TCC) 

 4 planetary gear sets  

 6 Clutches (Clutches A-F). 

 3 speed sensors  

o Turbine Speed Sensor (TSS) – senses transmission input speed, Sun 3 (S3) 

o Intermediate Speed Sensor A (ISSA) – senses Carrier 3 speed (C2) 

o Output Speed Sensor (OSS) – senses Carrier 4 speed (C4)8F57 element apply 
chart 

 
Brk A 
CB1-5 

Clt B 
C46R 

Brk C 
CB37 

Brk D 
SOWC 

Clt E 
C5678 

Brk F 
CB28 

State 
Number Transmission State Ratio 

On Off Off Off Off Off 1 1A 4.484 
On Off Off On Off Off 9 1M 4.484 
On Off Off Off Off On 33 2M 3.146 
On Off On Off Off Off 5 3M 2.872 
On On Off Off Off Off 3 4M 1.842 
On Off Off Off On Off 17 5M 1.414 
Off On Off Off On Off 18 6M 1.000 
Off Off On Off On Off 20 7M 0.742 
Off Off Off Off On On 48 8M 0.616 
Off On Off On Off Off 10 R -2.882 

Notes: Clutch D is an electronic Selectable One Way Clutch (eSOWC) containing a One Way 
Clutch that is mechanical (not electronically controlled), prevents C1, C2 and R3 from rotating 
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backward and a “Selectable” strut that is controlled by SSD, current causes a strut to deploy, 
preventing C1, C2 and R3 from rotating forward when deployed. In 1A the OWC holds power on, 
providing 1st gear ratio. 

Range by wire: 
 
All 8F57’s are range by wire – there is no manual valve. Nothing in the hydraulic controls needs to 
be placed in a specific position to allow Reverse or Forward gears -> all 6 clutches are under 
electronic control independent of customer selected range.  
 
To support range by wire 8F57 has picked the following hardware changes (compared to a 6 
speed automatic): 

6) Clutches are always feed by line pressure 

7) An anti-backflow valve was added to exhaust line pressure at minimum pump output 
pressure 

8) Dual Transmission Range Sensors to insure no single point faults can lead to the 
electronic control system misinterpreting the customer selected range. 

9) Improved speed sensing capability 

 3 speed sensors to improve clutch slip monitoring capability 

 All 3 speed sensors have direction sensing 

 All 3 speed sensors are 2 wire hall effect sensors - chosen to support circuit 
diagnostics. If a sensor is disconnected or shorted the on board diagnostics can 
detect the fault without requiring the vehicle be driven. This provides better 
isolation of speed sensor faults from non-electrical clutch faults since speed 
sensors are used to determine the clutch states. 

10) Two pressure sensors 

 Clutch A pressure sensor provides improved detection of 1st (A plus OWC) 
when a forward range has not been selected because a single point fault (clutch 
A stuck on) can cause a 1st gear engagement 

 Clutch B pressure sensor provided improved detection of Reverse (B plus D) 
when Reverse has not been selected because the D clutch will be applied at 
low speed in all ranges to improve R engagement speed and quality, which 
means a single point fault (B stuck on) can result in R when in P or N. 
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8F57 comes in 2 variants: 
 
Mechanical shifter. 

 Shifter is connected via a cable to the transmission 

 The shifter engages and disengages Park 

 The shifter position is read via dual Transmission Range Sensors (TRS A and B) to 
determine customer selected range (P, R, N, D, S) 

 There is no manual valve – the electronics provide forward or reverse based on the TRS 
signals (range by wire). 

 
Shift by wire, replacing the mechanical shifter with: 

 Gear Shift Module (GSM) – customer interface for selecting range (P,R,N,D S), can be 
push buttons or a rotary dial 

 Hydraulic Controls are modified, adding a Park Servo Valve connected to the Park rod, 
used to engage and disengage Park.  

o Clutches C and F pressures are used to push the system out of Park 

o Once out of Park line pressure can hold the system out of Park 

 A Hold Out Of Park (HOOP) solenoid is added to allow the system to remain out of Park 
when the engine is not running.  

 A mechanical override that can latch the transmission Out of Park, removing control of the 
park system from the hydraulic controls has been provided for in plant use and towing – 
either  

o A pull-pin that can be inserted in transmission to hold the transmission out of Park,  

o A cable accessible from the vehicle compartment that can be used to disengage 
Park and latch the transmission out of Park. 

 The dual Transmission Range Sensors now indicate the state of the Park system, and are 
not used to determine customer selected range (that comes from the GSM) 
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Transmission Inputs 

Transmission Rage Sensors A and B 
 
8F24 uses a dual PWM output (at 125 Hz) TRS where: 

 TRSA increases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 
out of Park (shift by wire) 

 TRSB decreases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 
out of Park (shift by wire) 

 The sum of the two signals adds up to 100%. 

 
 
3) 8F57 mechanical shifter variant is range by wire with mechanical Park. The dual TRS signals 

are used to determine customer selected range (P, R, N, D, S) 
 

 
 TRSA TRSB 
 Min Max Min Max 
Park 8.00 18.96 81.04 92.00 
Reverse 35.50 47.90 52.10 64.50 
Neutral 51.75 61.75 38.25 48.25 
Drive 67.45 77.45 22.55 32.55 
Sport  81.12 92.00 8.00 18.88 

 

 

4) 8F57 shift by wire variant is range by wire with hydraulically actuated Park. The Gear Shift 
Module provides the customer selected range information (P,R,N,D,S), and the Transmission 
Range Sensors are used to determine the status of the Park system (in Park, Out of Park, 
Mechanically Overridden out of Park) 
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 TRSA TRSB 
 Min Max Min Max 
Park 8.00 20.33 79.67 92 
Out of Park 65.14 75.93 24.07 34.86 
Mechanical override 75.93 92.00 8.00 24.07 

 
 

 

For both variants the TRS’s are tested for: 

Fault TRSA TRSB 
Frequency out of range (125Hz +/- 25 Hz) P0706 P2801 
Duty cycle out of range low (<8%) P0707 P2802 
Duty cycle out of range high (>92%) P0708 P2803 
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Correlation error – TRS A and B duty cycles are in range but do 
not add up to 100% +/- 4 % 

P2805 

Speed Sensors 

 
8F57 has 3 speed sensors: 

1) Turbine Speed Sensor (TSS) – senses the speed of the input shaft (S3) 

2) Intermediate Speed Sensor A (ISSA) – senses the speed of C2 

3) Output Speed Sensor (OSS) – senses the speed of the output shaft (C4) 

 
All 3 sensors are 2 wire hall effect sensors that detect rotational speed and direction: 

 Sensor Power – provides power to the device 

 Sensor ground wire - connected to the control unit node that provides a series metering 
resistor 

 

 
The 2 wire loop current is controlled by the sensor and is monitored as a voltage drop across the 
metering resistor. The voltage drop is a periodic rectangular wave with a frequency that is 
representative of the target’s rotational speed and a pulse width representing the rotational 
direction (clockwise or counter-clockwise). 
 
The sensors are tested for  

 electrical faults (open, short to ground or short to power) 

 erratic signal – spikes or dropouts of the signal 

 plausibility – comparing the signal to an expected value based on current commanded gear 
state and the other speed sensors 

 intermittent faults – sensor circuit faults or erratic behavior that happens frequently but 
does not last long enough to store a DTC 
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Speed sensor DTC list 
 TSS ISSA OSS 
Open circuit P0715 P0791 P0720 
Short to ground P07BF P07C5 P077C 
Short to power P07C0 P07C6 P077D 
Erratic signal / plausibility  P0716 P0792 P0721 
Intermittent P0718 P0794 P0723 

 

Transmission Fluid Temperature Sensor (TFT) 
 
8F57 the same sensor as 8FMID and 10R80, a Negative Temperature Coefficient (NTC) 
thermistor, a non-linear resistor where resistance decreases as the temperature increases. The 
8F57 TFT sensor uses a switchable circuit in the control module, which is software controlled 
through an output of the microprocessor. The switchable circuit arrangement allows for more 
accurate reading at cold temperatures. 
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TFT is tested for: 
Voltage out of range low (< 0.14v) P0712 
Voltage out of range high (> 4.90v) P0713 
In range failure P0711 

Transmission Fluid Pressure Sensor (TFP) 
 
8F57 has 2 single point faults: 

 Clutch A stuck on – with the mechanical selectable OWC get 1st gear without engine 
braking 

 Clutch B stuck on – with the plan to always have clutch D on at low speed get Reverse 

 
That result in gear when P or N is commanded. Transmission Fluid Pressure (TFP) sensors for 
clutch A (TFP A) and B (TFP B) have been added to improve diagnostic capability for non-
electrical (stuck solenoid or valve) faults. The TFP sensors provide a voltage proportional to the 
absolute hydraulic pressure in a transmission clutch control circuit using a piezo-resistive silicon 
sensing element. Pressure readings are used to monitor the status of specified clutch systems 
during operation. 
 
The typical operating output range is 0.5V to 4.5V. The pressure sensor is typically mounted on 
the transmission main control assembly with a dedicated feed port. 
 
TFP A senses clutch A pressure, TFP B senses clutch B pressure. 
 

 
Transfer Function Pressure Range = 0 kPa to 2,500 kPa 

Vout = C1xPabs+Co)*5 
Where: 
Cl= 0.00032 
Co=0.100 
Pabs = absolute pressure in kPa 

Resolution 10mV 
Signal Range 0.5V to 4.5V 
Sensor current draw from power source 9 mA 
Maximum response time 1 ms 
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For pressure sensors are tested for: 

Fault TFP A TFP B 
Sensor performance – voltage in range, pressure stuck high or 
low but clutch applies and releases as commanded 

P0841 P0846 

Voltage out of range low P0842 P0847 
Voltage out of range high  P0843 P0848 
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Transmission Outputs 

Shift Solenoid Electrical faults: 
 
Each clutch A-C, E and F has a directly proportional (0 current = 0 pressure, max current = max 
pressure) shift solenoid that controls pressure to that clutch. The solenoids are controlled by 
“smart driver” chips – when the main micro sends out the commanded state for each solenoid the 
smart drivers return fault information (open, short to power, short to ground).   

 Open or Short to Power electrical fault - the solenoid is failed electrically off, which results 
in the clutch that solenoid controls being failed off.  

 Short to ground - the solenoid is failed to max current, which results in the clutch the 
solenoid controls being failed on.  

 

Shift Solenoid Functional Faults:  

 
 
 
8F57 has 4 planetary gear sets. Each gear set consists of a ring gear (R), a sun gear (S) and a 
carrier (C). The gear sets are numbered 1 thru 4.  There are several connections between the gear 
sets: 

 R1, R2 and C4 

 C1, C2 and R3 

 C3 and R4 

 
These connections cause those elements to rotate at the same speed under all conditions (for 
example: R1, R2 and C4 always rotate at the same speed). 
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8F57 has 6 clutches (A-F). Clutch D is actually an electronic Selectable One Way Clutch (eSOWC) 
– consisting of a mechanical OWC that always prevents C1/C2/ R3 from rotating backwards and 
an electronically controlled strut that prevents C1/C2/R3 from rotating forward when deployed by 
the electronic controls. The eSOWC deploys the strut in 20ms since it is not controlled by 
hydraulics, this required an additional circuit to disconnect the eSOWC from power when rotating 
above 100 rpm since deploying the strut at high slip will damage the part.  

 Clutch A is a brake clutch, when on it grounds S4 

 Clutch B is a rotating clutch, when on it connects the input shaft (S3) to S2 

 Clutch C is a brake clutch, when on it grounds S2 

 Clutch D is an eSOWC clutch, contains a OWC that always prevents backward rotation of 
C1, C2 and R3 plus, an electronically controlled strut that when deployed prevents forward 
rotation of C1, C2 and R3 

 Clutch E is a rotating clutch, connects the input shaft (S3) to C1, C2 and R3 

 Clutch F is a brake clutch, when on it grounds S1 

 
With 3 directional speed sensors all the gear set element speeds (ring, sun and carrier) can be 
calculated all the time. Using clutch slip there is no way to isolate non-electrical solenoid faults 
from the other clutch system failures – the shift solenoid stuck off and on DTC’s cover the entire 
clutch system: 

 Solenoid 

 valves 

 Clutch 

 Seals 

 Contamination that prevents pressure from reaching the clutch 
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Clutches slips: 
 
On 8F57 clutch slip can be calculated independent of transmission state. 
 
Shift Solenoid Functional faults require operation in a gear state where the fault can be detected.  
As the vehicle is operated in different states the non-electrical faults can be detected. 
 

 Shift Solenoid stuck off – these faults are detected when the clutch is commanded on and 
the speed sensor based slip calculation indicates the clutch is not applied. Clutch stuck off 
faults can be detected non-shifting if the clutch slips or during shift events if the clutch fails 
to apply. 

 Shift Solenoid stuck on – these faults are detected when the clutch is commanded off or 
commanded to release during a shift. If the speed sensor based slip calculation indicates 
the clutch is applied when it should be slipping AND based on gear state or torque the 
clutch is holding significant torque (not at 0 slip due to open clutch drag) the clutch will be 
detected stuck on. 

 
For example:  
 
If clutch A is failed off at start-up the fault will be detected when the customer selects Drive. 1st 
gear will be commanded by the control system, and if clutch A fails to apply the transmission will 
be stuck in Neutral.  Based on the speed signals it can be determined clutch A did not apply, the 
control system will release and reapply A up to 3 times, and if Clutch A slips each time a DTC is 
stored and function limited to gears with clutch A off. 
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Electronic Selectable One Way Clutch (SOWC)  
 

 
 
The eSOWC is 2 parts in one: 

a) One Way Clutch - a mechanical device similar to a socket wrench. It is not electronically 
controlled it is purely a mechanical device. The OWC locks if forces inside the transmission 
attempt to rotate C1, C2 and R3 (these elements are connected, rotate at the same speed) 
backward, grounding C1/C2/R3 to the case (holding to 0 rpm).  If forces attempt to rotate 
C1, C2 and R3 forward the OWC allows the rotation. For gears that require C1, C2 and R3 
be held to 0 (Reverse and 1M) the “selectable” part of the eSOWC clutch is applied to 
prevent forward rotation of C1, C2 and R3.  

b) Selectable strut that when deployed prevents C1/C2/R3 from rotating in the forward 
direction. On 8F57 current is routed to the eSOWC, which causes a strut to deploy into a 
pocket, which prevents forward rotation of elements connected to the eSOWC. 

 
Clutch D (eSOWC) slip (speed of C1, C2 and R3) can be calculated off TSS, ISSA and OSS. The 
diagnostic simply looks for backward rotation – if this occurs then the OWC failed to lock. If the 
selectable strut is deployed and clutch D slip indicates forward rotation SSD is considered 
functionally stuck off. If clutch D slip is stuck at 0 on shifts out of 1st gear the SSD is considered 
functionally stuck on.  
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Clutch system Failure Mode Effects Management: 
 
For shift solenoid electrical and clutch functional faults the control system simply limits function 
based on the state of the clutch system: 

 Clutch stuck off – only command gears with that clutch off 

 Clutch stuck on – only command gears with that clutch on 

 
For example: Clutch A is on in 1st thru 5th gear:  

 If clutch A is stuck off function is limited to R and 6th thru 8th gear 

 if clutch A is stuck on function is limited to 1st thru 5th gear.  

 
 
Shift solenoid / clutch system related DTC’s: 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Shift Solenoid A P097A P0973 P09974 P0751 P0752 
Shift Solenoid B P097B P0976 P0977 P0756 P0757 
Shift Solenoid C P097C P0979 P0980 P0761 P0762 
Shift Solenoid D P097D P0982 P0983 P0766 P0767 
Shift Solenoid E P097E P0985 P0986 P0771 P0772 
Shift Solenoid F P097F P2709 P2710 P2707 P2708 
One Way Clutch    P1A02  
eSOWC high side control   P0981   

 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 

 P0981 sets if the eSOWC is commanded to disconnect from power but remains powered. 
The high side driver for the eSOWC will be opened, removing power from eSOWC, SSB, 
SSE, SSF, TCC and LPC (1A and 3M will be the only available gears) 
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Torque Converter Clutch (TCC) 
 
The Torque Converter provides a fluid coupling between the engine and transmission input shaft. 
The fluid coupling allows the transmission to stay engaged at a stop, and provides torque 
multiplication during launch. At speeds where engine and transmission input speeds are nearly 
equal the fluid coupling is inefficient. The Torque Converter Clutch (TCC) bypasses the fluid 
coupling, locking engine and transmission input shift to the same speed. 
 
The TCC is controlled by a directly proportional solenoid. Like the shift solenoids the TCC solenoid 
is controlled by a “smart driver” capable of detecting open, short to ground and short to power 
faults.  

 Open or short to power faults the TCC is failed open.  

 Short to ground fault the TCC is failed “on”, to avoid engine stalls at low speed the Failure 
Mode Effects Management (FMEM) for a TCC short to ground will remove power from the 
solenoid.  

 TCC and Line Pressure Control solenoids share a high side driver – anytime power is 
removed the transmission will be at max line pressure with open TCC. 

 
The TCC is functionally monitored for stuck off and stuck on faults by comparing TCC slip (engine 
speed – turbine speed) to the commanded state of the TCC. 
 
TCC related DTC’s 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Torque Converter Clutch Solenoid P0740 P2769 P2770 P0741 P2758 
 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
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Line Pressure Control (LPC) solenoid:  
 
Line pressure is controlled by an inversely proportional solenoid (0 current = max pressure, max 
current = min line pressure). The line pressure control solenoid is controlled by a “smart driver” 
capable of detecting open, short to ground or short to power faults.  

 Open or short to power faults the transmission will be stuck at maximum line pressure. All 
gears and TCC lock available. 

 Short to ground fault the transmission would be stuck a minimum line pressure which is 
not enough to provide function so the Failure Mode Effects Management for a short to 
ground is to remove power from the solenoid.  

 TCC and LPC share a common high side driver – for a short to ground on LPC the FMEM 
actions will result in max line with open TCC. 

 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Line Pressure Control Solenoid P0960 P0962 P0963 
 
Notes: 

 Line pressure is not functionally monitored. Line pressure stuck low will result in shift 
solenoid stuck off faults, line pressure stuck high is undetectable because all the clutches 
apply and release correctly based on the state of the shift solenoids. 

 

Transmission Solenoid Power Control (TSPC): 
 

The TCM provides 2 high side drivers that provide power to the solenoids, TSPC1 and TSPC2. 
For 8FMid the solenoids are split as follows: 
 

 TSPC1 – shift solenoids B, D (eSOWC), E, F, TCC and LPC 

 TSPC2 – Shift solenoids A and C 

 
If TSPC1 fails open R, 6th and 8th gear 
 
If TSPC2 fails open 1A (1st gear without engine braking) and 3M are available with open TCC and 
maximum line pressure. 
 
TSPC1 failed open P0657 
TSPC2 failed open P2669 
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Hold out of Park (HOOP) solenoid (present on Shift by Wire vehicle only): 
 
On shift by wire variants the hydraulic controls are used to engage and disengage Park. For 8FMid 
C and F clutch pressure are required to exit Park, and once out of Park line pressure will hold the 
transmission out of Park. A Hold Out Of Park (HOOP) solenoid has been added to allow the 
transmission to remain out of Park when the engine is not running. The HOOP solenoid is an 
electronic device that deploys a rod into the Park Servo Valve to maintain out of Park when line 
pressure is not available. 
 
The HOOP must remain powered for the 8FMid to remain out of Park when the engine is not 
running. 
 
The HOOP is tested for 
Open circuit P2888 
Short to ground P2889 
Short to power P288A 
Functionally stuck off P288B 

 
 

Transmission Identification (TRID) block 
 
During the build process transmission hardware characterization data is captured. The TRID data 
shows where a specific transmission’s components lie within the production variability. This data is 
flashed onto the PCM or TCM in the vehicle assembly plant, allowing transmission controls to 
meet its shift quality targets on a new, unadapted vehicle. The TRID data comes with a version 
number and checksum.  
 
If the TRID is invalid or missing shift quality may be adversely affected, to insure a vehicle is never 
released to a customer without a valid TRID the DTC’s are 1 trip MIL AND the transmission will be 
limited one or two forward gears (1st and 3rd or just 3rd gear). This will allow the vehicle to be 
moved to a repair area to correct the TRID, but insure a vehicle is not released to a customer 
without this data. 
 
The diagnostics can detect: 
 
TRID version or checksum error P163E 
TRID block corrupted, not programmed P163F 
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Auxiliary Transmission Fluid Pump (ATFP, also known as ePump):   
 
 

 
 
 
For Stop / Start purposes 8F57 comes equipped with an Auxiliary Transmission Fluid Pump 
(ATFP, also known as ePump), an electronic pump that can be turned on before an engine stop 
event, allowing the transmission to stay engaged during the stop event. This allows quick 
response on the engine restart because the transmission is already in gear. The ATFP does not 
have sufficient flow to apply clutches, but can keep clutches on when the engine stops and the 
main hydraulic pump stops providing pressure. 
 
The AFTP is a smart actuator that communicates with the TCM (or PCM) via PWM hardwires: 

 ATFPC – TCM or PCM commanded pump speed 

 ATFPD – Diagnostics status for the ATFP 
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The TCM or PCM performs circuit diagnostics on the diagnostics hardwire (ATFPD): 

Frequency out of range (expected frequency is 150 +/- 20 Hz) P0C2C 
Duty cycle out of range low (< 10%) P0C2D 
Duty cycle out of range high (> 90%) P0C2E 

 

The remainder of the diagnostics are performed by the AFTP, the TCM or PCM simply stores the 
DTC’s because the device is not on CAN so it is unable to store its own DTC’s or communicate 
with a service tool. 

ATFP detected faults are mapped to DTC’s as follows: 

ATFP reporting incorrect speed P0B0D 
ATFP reporting under current P0C27 
ATFP reporting over current P0C28 
ATFP reporting current and speed both out of range P0C29 
ATFP reporting pump stalled (may have lost prime) P0C2A 
ATFP reports an over temperature condition P175A 
ATFP reports it is not receiving the command PWM signal (ATFPC) P2796 

 

If an ATFP fault is present, the stop / start system will be taken out of operation with the engine 
running (no more stop events while the fault is present). Failures of the diagnostics PWM can 
recover during a drive cycle, but most of the faults detected by the AFTP can only be detected 
when the pump is turned on - those faults will require a key cycle to recover. 

  



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 412 of 449 

Transmission Control Module (TCM) 
 

All 8F57 Diesel engine applications will use a TCM. Some gas engine applications may use a 
TCM, but generally gas engines will use a PCM that controls both the engine and transmission. 

The TCM has the same module diagnostics as an ECM or PCM – see miscellaneous CPU tests 
for details. 

Module DTC’s 

Internal Control Module Keep Alive Memory (KAM) Error P0603 

Internal Control Module Random Access Memory (RAM) Error P0604 

Internal Control Module Read Only Memory (ROM) Error P0605 

Control Module Performance P0607 

Module power relay de-energized too early P068A 

Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error P06B8 

Control Module Vehicle Options Reconfiguration Error P160A 

Unable to communicate with solenoid smart driver chips P1636 

 

TCM voltage 
If the system voltage at the TCM is outside of the specified 10 to 17 volt range while the engine is 
running a fault will be stored.  

System voltage out of range low P0882 

System voltage out of range high P0883 

 

Ignition Switch Run Position (ISPR) 
 
The 8F57 TCM ignition status 2 ways: 

 CAN message from the Body Control Module 

 ISPR Hardwire 

 
The TCM will wake on CAN or ISPR high, and will remain awake if the ignition is on. Since the 
information is provided redundantly to the TCM the ISPR wire failing open has no impact on 
function. If ISPR fails short to power the TCM will not be able to power down, but otherwise 
provides normal function. 
 
The TCM has a diagnostic that compares the CAN message to ISPR hardwire. 
Ignition Switch Run Position Circuit Low P2531 
Ignition Switch Run Position Circuit Low P2532 

CAN Communications Error 
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The 8F57 TCM is connected to 2 CAN networks: 
1) High Speed CAN network 1 (HS1) – one of 3 vehicle CAN networks (HS1, HS2, HS3) with 

a gateway module to move data from one vehicle CAN bus to another. The TCM receives 
messages from the following modules on the HS1 CAN bus: 

 Engine Control Module (ECM) 

 Body Control Module (BCM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY 
TCM will receive redundant information on both CAN buses from the GSM, 
allowing normal control of the shift by wire system if a single CAN bus fault is 
present. GSM is on HS2 with messages gatewayed to HS1 

 Anti-lock Brake System Module (ABS) – on HS2, messages gatewayed to HS1 

 Instrument Panel Cluster (IPC) – gatewayed to HS1 

 Gateway Module (GWM) – moves data between different vehicle CAN buses 

 Transfer Case Control Module (TCCM) – if present, gatewayed to HS1 

 Restraints Control Module (RCM) – starting in 18 MY TCM will use data from 
the RCM on shift by wire applications, gatewayed to HS1 

2) Powertrain Subnet (PT subnet) - a private CAN bus added to reduce loading on HS1. 
Some signals transmitted ECM to TCM on other applications are moved from HS1 to PT 
subnet. ECM to TCM communications require both HS1 and PT subnet up to have a full 
message set, there no redundancy in messages sent between ECM and TCM on HS1 and 
PT subnet. The TCM receives messages from the following modules on PT subnet: 

 Engine Control Module (ECM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY 
TCM will receive redundant information on both CAN buses, allowing normal 
control of the shift by wire system if a single CAN bus fault is present 

 

ECM – TCM CAN message traffic is split between the 2 CAN buses. The 2nd bus was added for 
bus loading, so there is little or no redundancy (both CAN buses must be up for normal control). 

The TCM will store the following CAN related DTC’s  
1) CAN bus down (HS1 - U0073, PT subnet – U0074) 

2) Lost communication – CAN is up but the module is not communicating ( 
ECM – U0100, GSM – U0103, ABS – U0121, BCM – U0140, GWM – 
U0146, IPC – U0155) 

3) Invalid data received -module is on CAN but reporting faults in key signals   
(ECM - U401, GSM – U0404, ABS – U0415, BCM – U0422) 
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8F24 (FWD) Transmission  

 

 
 
Starting in 2019 MY 8F24 replaces 6F15 on some applications. 8F24 is an 8-speed, step ratio 
front wheel drive transmission that is controlled by an external Control Module. 

 8F24 will be controlled by a Powertrain Control Module (PCM) that controls both engine 
and transmission function on all gas engine applications 

 8F24 currently does not have any diesel applications, no ECM / TCM configurations. 
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8F24 Stick Diagram: 

 

8F24 has: 

 A Torque Converter with a Torque Converter bypass Clutch (TCC) 

 4 planetary gear sets  

 6 Clutches (Clutches A-F). 

 3 speed sensors  

o Turbine Speed Sensor (TSS) – senses transmission input speed, Sun 3 (S3) 

o Intermediate Speed Sensor A (ISSA) – senses Carrier 3 speed (C2) 

o Output Speed Sensor (OSS) – senses Carrier 4 speed (C4) 

 

8F24 element apply chart 

Brk A 
CB1-5 

Clt B 
C46R 

Brk C 
CB37 

Brk D 
SOWC 

Clt E 
C5678 

Brk F 
CB28 

State 
Number Transmission State Ratio 

On Off Off Off Off Off 1 1A 5.324 
On Off Off On Off Off 9 1M 5.324 
On Off Off Off Off On 33 2M 3.417 
On Off On Off Off Off 5 3M 2.645 
On On Off Off Off Off 3 4M 2.036 
On Off Off Off On Off 17 5M 1.420 
Off On Off Off On Off 18 6M 1.000 
Off Off On Off On Off 20 7M 0.864 
Off Off Off Off On On 48 8M 0.694 
Off On Off On Off Off 10 R -4.293 

 
Notes: Clutch D is an electronic Selectable One Way Clutch (eSOWC) containing a One Way 
Clutch that is mechanical (not electronically controlled), prevents C2 and R3 from rotating 
backward and a “Selectable” strut that is controlled by SSD, current causes a strut to deploy, 
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preventing C2 and R3 from rotating forward when deployed. In 1A the OWC holds power on, 
providing 1st gear ratio. 

Range by wire: 
 
All 8F24’s are range by wire – there is no manual valve. Nothing in the hydraulic controls needs to 
be placed in a specific position to allow Reverse or Forward gears -> all 6 clutches are under 
electronic control independent of customer selected range.  
 
To support range by wire 8F24 has picked the following hardware changes (compared to a 6 
speed automatic): 

1) Clutches are always feed by line pressure 

2) An anti-backflow valve was added to exhaust line pressure at minimum pump output 
pressure 

3) Dual Transmission Range Sensors to insure no single point faults can lead to the 
electronic control system misinterpreting the customer selected range. 

4) Improved speed sensing capability 

 3 speed sensors to improve clutch slip monitoring capability 

 All 3 speed sensors have direction sensing 

 All 3 speed sensors are 2 wire hall effect sensors - chosen to support circuit 
diagnostics. If a sensor is disconnected or shorted the on board diagnostics can 
detect the fault without requiring the vehicle be driven. This provides better 
isolation of speed sensor faults from non-electrical clutch faults since speed 
sensors are used to determine the clutch states. 

5) Two pressure sensors 

 Clutch A pressure sensor provides improved detection of 1st (A plus OWC) 
when a forward range has not been selected because a single point fault (clutch 
A stuck on) can cause a 1st gear engagement 

 Clutch B pressure sensor provided improved detection of Reverse (B plus D) 
when Reverse has not been selected because the D clutch will be applied at 
low speed in all ranges to improve R engagement speed and quality, which 
means a single point fault (B stuck on) can result in R when in P or N. 
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8F24 currently is 100% shift by wire: 
 
Mechanical shifter (not currently used on any 8F24 application). 

 Shifter is connected via a cable to the transmission 

 The shifter engages and disengages Park 

 The shifter position is read via dual Transmission Range Sensors (TRS A and B) to 
determine customer selected range (P, R, N, D, S) 

 There is no manual valve – the electronics provide forward or reverse based on the TRS 
signals (range by wire). 

 
Shift by wire, replacing the mechanical shifter with: 

 Gear Shift Module (GSM) – customer interface for selecting range (P,R,N,D S), can be 
push buttons or a rotary dial 

 Hydraulic Controls are modified, adding a Park Servo Valve connected to the Park rod, 
used to engage and disengage Park.  

o Clutch F pressure is used on 2 valve areas to push the system out of Park 

o Once out of Park line pressure can hold the system out of Park 

 A Hold Out Of Park (HOOP) solenoid is added to allow the system to remain out of Park 
when the engine is not running.  

 A mechanical override that can latch the transmission Out of Park, removing control of the 
park system from the hydraulic controls has been provided for in plant use and towing – 
either  

o A pull-pin that can be inserted in transmission to hold the transmission out of Park,  

o A cable accessible from the vehicle compartment that can be used to disengage 
Park and latch the transmission out of Park. 

 The dual Transmission Range Sensors now indicate the state of the Park system, and are 
not used to determine customer selected range (that comes from the GSM) 
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Transmission Inputs 

Transmission Rage Sensors A and B 
 
8F24 uses a dual PWM output (at 125 Hz) TRS where: 

 TRSA increases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 
out of Park (shift by wire) 

 TRSB decreases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 
out of Park (shift by wire) 

 The sum of the two signals adds up to 100%. 

 
8F24 currently does not have any mechanical shifter applications, but if it did the mechanical 
shifter variant is range by wire with mechanical Park. The dual TRS signals are used to determine 
customer selected range (P, R, N, D, S) 
 

 
 TRSA TRSB 
 Min Max Min Max 
Park 8.00 18.96 81.04 92.00 
Reverse 35.50 47.90 52.10 64.50 
Neutral 51.75 61.75 38.25 48.25 
Drive 67.45 77.45 22.55 32.55 
Sport  81.12 92.00 8.00 18.88 

 

8F24 shift by wire variant is range by wire with hydraulically actuated Park. The Gear Shift Module 
provides the customer selected range information (P,R,N,D,S), and the Transmission Range 
Sensors are used to determine the status of the Park system (in Park, Out of Park, Mechanically 
Overridden out of Park) 
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 TRSA TRSB 
 Min Max Min Max 
Park 8.00 20.33 79.67 92 
Out of Park 65.14 75.93 24.07 34.86 
Mechanical override 75.93 92.00 8.00 24.07 

 
 

 

For both variants the TRS’s are tested for: 

Fault TRSA TRSB 
Frequency out of range (125Hz +/- 25 Hz) P0706 P2801 
Duty cycle out of range low (<8%) P0707 P2802 
Duty cycle out of range high (>92%) P0708 P2803 
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Correlation error – TRS A and B duty cycles are in range but do 
not add up to 100% +/- 4 % 

P2805 

Speed Sensors 

 
8F24 has 3 speed sensors: 

1) Turbine Speed Sensor (TSS) – senses the speed of the input shaft (S3) 

2) Intermediate Speed Sensor A (ISSA) – senses the speed of C2 

3) Output Speed Sensor (OSS) – senses the speed of the output shaft (C4) 

 
All 3 sensors are 2 wire hall effect sensors that detect rotational speed and direction: 

 Sensor Power – provides power to the device 

 Sensor ground wire - connected to the control unit node that provides a series metering 
resistor 

 

 
The 2 wire loop current is controlled by the sensor and is monitored as a voltage drop across the 
metering resistor. The voltage drop is a periodic rectangular wave with a frequency that is 
representative of the target’s rotational speed and a pulse width representing the rotational 
direction (clockwise or counter-clockwise). 
 
The sensors are tested for  

 electrical faults (open, short to ground or short to power) 

 erratic signal – spikes or dropouts of the signal 

 plausibility – comparing the signal to an expected value based on current commanded gear 
state and the other speed sensors 

 intermittent faults – sensor circuit faults or erratic behavior that happens frequently but 
does not last long enough to store a DTC 
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Speed sensor DTC list 
 TSS ISSA OSS 
Open circuit P0715 P0791 P0720 
Short to ground P07BF P07C5 P077C 
Short to power P07C0 P07C6 P077D 
Erratic signal / plausibility  P0716 P0792 P0721 
Intermittent P0718 P0794 P0723 

 
Transmission Fluid Temperature Sensor (TFT) 

 
8F24 the same sensor as 8FMID and 10R80, a Negative Temperature Coefficient (NTC) 
thermistor, a non-linear resistor where resistance decreases as the temperature increases. The 
8F24 TFT sensor uses a switchable circuit in the control module, which is software controlled 
through an output of the microprocessor. The switchable circuit arrangement allows for more 
accurate reading at cold temperatures. 
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TFT is tested for: 
Voltage out of range low (< 0.14v) P0712 
Voltage out of range high (> 4.90v) P0713 
In range failure P0711 

Transmission Fluid Pressure Sensor (TFP) 
 
8F24 has 2 single point faults: 

 Clutch A stuck on – with the mechanical selectable OWC get 1st gear without engine 
braking 

 Clutch B stuck on – with the plan to always have clutch D on at low speed get Reverse 

 
That result in gear when P or N is commanded. Transmission Fluid Pressure (TFP) sensors for 
clutch A (TFP A) and B (TFP B) have been added to improve diagnostic capability for non-
electrical (stuck solenoid or valve) faults. The TFP sensors provide a voltage proportional to the 
absolute hydraulic pressure in a transmission clutch control circuit using a piezo-resistive silicon 
sensing element. Pressure readings are used to monitor the status of specified clutch systems 
during operation. 
 
The typical operating output range is 0.5V to 4.5V. The pressure sensor is typically mounted on 
the transmission main control assembly with a dedicated feed port. 
 
TFP A senses clutch A pressure, TFP B senses clutch B pressure. 
 

 
Transfer Function Pressure Range = 0 kPa to 2,500 kPa 

Vout = C1xPabs+Co)*5 
Where: 
Cl= 0.00032 
Co=0.100 
Pabs = absolute pressure in kPa 

Resolution 10mV 
Signal Range 0.5V to 4.5V 
Sensor current draw from power source 9 mA 
Maximum response time 1 ms 
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For pressure sensors are tested for: 

Fault TFP A TFP B 
Sensor performance – voltage in range, pressure stuck high or 
low but clutch applies and releases as commanded 

P0841 P0846 

Voltage out of range low P0842 P0847 
Voltage out of range high  P0843 P0848 
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Transmission Outputs 

Shift Solenoid Electrical faults: 
 
Each clutch A-C, E and F has a directly proportional (0 current = 0 pressure, max current = max 
pressure) shift solenoid that controls pressure to that clutch. The solenoids are controlled by 
“smart driver” chips – when the main micro sends out the commanded state for each solenoid the 
smart drivers return fault information (open, short to power, short to ground).   

 Open or Short to Power electrical fault - the solenoid is failed electrically off, which results 
in the clutch that solenoid controls being failed off.  

 Short to ground - the solenoid is failed to max current, which results in the clutch the 
solenoid controls being failed on.  

 

Shift Solenoid Functional Faults:  

 
 
 
8F24 has 4 planetary gear sets. Each gear set consists of a ring gear (R), a sun gear (S) and a 
carrier (C). The gear sets are numbered 1 thru 4.  There are several connections between the gear 
sets: 

 R1, C3 and R4 

 C1 and S2 

 C2 and R3 

 R2 and C4 

 
These connections cause those elements to rotate at the same speed under all conditions (for 
example: R1, C3 and R4 always rotate at the same speed). 
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8F24 has 6 clutches (A-F). Clutch D is actually an electronic Selectable One Way Clutch (eSOWC) 
– consisting of a mechanical OWC that always prevents C2/ R3 from rotating backwards and an 
electronically controlled strut that prevents C2 / R3 from rotating forward when deployed by the 
electronic controls. The eSOWC deploys the strut in 20ms since it is not controlled by hydraulics, 
this required an additional circuit to disconnect the eSOWC from power when rotating above 100 
rpm since deploying the strut at high slip will damage the part.  
 

 Clutch A is a brake clutch, when on it grounds S4 

 Clutch B is a rotating clutch, when on it connects the input shaft (S3) to S1 

 Clutch C is a brake clutch, when on it grounds S1 

 Clutch D is an eSOWC clutch, contains a OWC that always prevents backward rotation of 
C2 and R3 plus, an electronically controlled strut that when deployed prevents forward 
rotation of C2 and R3 

 Clutch E is a rotating clutch, connects the input shaft (S3) to R1, C3 and R4 

 Clutch F is a brake clutch, when on it grounds C1 and S2 

 
With 3 directional speed sensors all the gear set element speeds (ring, sun and carrier) can be 
calculated all the time. Using clutch slip there is no way to isolate non-electrical solenoid faults 
from the other clutch system failures – the shift solenoid stuck off and on DTC’s cover the entire 
clutch system: 

 Solenoid 

 valves 

 Clutch 

 Seals 

 Contamination that prevents pressure from reaching the clutch 
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Clutches slips: 
 
On 8F24 clutch slip can be calculated independent of transmission state. 
 
Shift Solenoid Functional faults require operation in a gear state where the fault can be detected.  
As the vehicle is operated in different states the non-electrical faults can be detected. 
 

 Shift Solenoid stuck off – these faults are detected when the clutch is commanded on and 
the speed sensor based slip calculation indicates the clutch is not applied. Clutch stuck off 
faults can be detected non-shifting if the clutch slips or during shift events if the clutch fails 
to apply. 

 Shift Solenoid stuck on – these faults are detected when the clutch is commanded off or 
commanded to release during a shift. If the speed sensor based slip calculation indicates 
the clutch is applied when it should be slipping AND based on gear state or torque the 
clutch is holding significant torque (not at 0 slip due to open clutch drag) the clutch will be 
detected stuck on. 

 
For example:  
 
If clutch A is failed off at start-up the fault will be detected when the customer selects Drive. 1st 
gear will be commanded by the control system, and if clutch A fails to apply the transmission will 
be stuck in Neutral.  Based on the speed signals it can be determined clutch A did not apply, the 
control system will release and reapply A up to 3 times, and if Clutch A slips each time a DTC is 
stored and function limited to gears with clutch A off. 
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Electronic Selectable One Way Clutch (SOWC)  
 

 
 
The eSOWC is 2 parts in one: 

a) One Way Clutch - a mechanical device similar to a socket wrench. It is not electronically 
controlled it is purely a mechanical device. The OWC locks if forces inside the transmission 
attempt to rotate C2 and R3 (these elements are connected, rotate at the same speed) 
backward, grounding C2/R3 to the case (holding to 0 rpm).  If forces attempt to rotate C2 
and R3 forward the OWC allows the rotation. For gears that require C2 and R3 be held to 0 
(Reverse and 1M) the “selectable” part of the eSOWC clutch is applied to prevent forward 
rotation of C2 and R3.  

b) Selectable strut that when deployed prevents C2/R3 from rotating in the forward direction. 
On 8F24 current is routed to the eSOWC, which causes a strut to deploy into a pocket, 
which prevents forward rotation of elements connected to the eSOWC. 

 
Clutch D (eSOWC) slip (speed of C2 and R3) can be calculated off TSS, ISSA and OSS. The 
diagnostic simply looks for backward rotation – if this occurs then the OWC failed to lock. If the 
selectable strut is deployed and clutch D slip indicates forward rotation SSD is considered 
functionally stuck off. If clutch D slip is stuck at 0 on shifts out of 1st gear the SSD is considered 
functionally stuck on.  
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Clutch system Failure Mode Effects Management: 
 
For shift solenoid electrical and clutch functional faults the control system simply limits function 
based on the state of the clutch system: 

 Clutch stuck off – only command gears with that clutch off 

 Clutch stuck on – only command gears with that clutch on 

 
For example: Clutch A is on in 1st thru 5th gear:  

 If clutch A is stuck off function is limited to R and 6th thru 8th gear 

 if clutch A is stuck on function is limited to 1st thru 5th gear.  

 
 
Shift solenoid / clutch system related DTC’s: 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Shift Solenoid A P097A P0973 P09974 P0751 P0752 
Shift Solenoid B P097B P0976 P0977 P0756 P0757 
Shift Solenoid C P097C P0979 P0980 P0761 P0762 
Shift Solenoid D P097D P0982 P0983 P0766 P0767 
Shift Solenoid E P097E P0985 P0986 P0771 P0772 
Shift Solenoid F P097F P2709 P2710 P2707 P2708 
One Way Clutch    P1A02  
eSOWC high side control   P0981   

 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 

 P0981 sets if the eSOWC is commanded to disconnect from power but remains powered. 
The high side driver for the eSOWC will be opened, removing power from eSOWC, SSB, 
SSE, SSF, TCC and LPC (1A and 3M will be the only available gears) 
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Torque Converter Clutch (TCC) 
 
The Torque Converter provides a fluid coupling between the engine and transmission input shaft. 
The fluid coupling allows the transmission to stay engaged at a stop, and provides torque 
multiplication during launch. At speeds where engine and transmission input speeds are nearly 
equal the fluid coupling is inefficient. The Torque Converter Clutch (TCC) bypasses the fluid 
coupling, locking engine and transmission input shift to the same speed. 
 
The TCC is controlled by a directly proportional solenoid. Like the shift solenoids the TCC solenoid 
is controlled by a “smart driver” capable of detecting open, short to ground and short to power 
faults.  

 Open or short to power faults the TCC is failed open.  

 Short to ground fault the TCC is failed “on”, to avoid engine stalls at low speed the Failure 
Mode Effects Management (FMEM) for a TCC short to ground will remove power from the 
solenoid.  

 TCC and Line Pressure Control solenoids share a high side driver – anytime power is 
removed the transmission will be at max line pressure with open TCC. 

 
The TCC is functionally monitored for stuck off and stuck on faults by comparing TCC slip (engine 
speed – turbine speed) to the commanded state of the TCC. 
 
TCC related DTC’s 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Torque Converter Clutch Solenoid P0740 P2769 P2770 P0741 P2758 
 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
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Line Pressure Control (LPC) solenoid:  
 
Line pressure is controlled by an inversely proportional solenoid (0 current = max pressure, max 
current = min line pressure). The line pressure control solenoid is controlled by a “smart driver” 
capable of detecting open, short to ground or short to power faults.  

 Open or short to power faults the transmission will be stuck at maximum line pressure. All 
gears and TCC lock available. 

 Short to ground fault the transmission would be stuck a minimum line pressure which is 
not enough to provide function so the Failure Mode Effects Management for a short to 
ground is to remove power from the solenoid.  

 TCC and LPC share a common high side driver – for a short to ground on LPC the FMEM 
actions will result in max line with open TCC. 

 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Line Pressure Control Solenoid P0960 P0962 P0963 
 
Notes: 

 Line pressure is not functionally monitored. Line pressure stuck low will result in shift 
solenoid stuck off faults, line pressure stuck high is undetectable because all the clutches 
apply and release correctly based on the state of the shift solenoids. 

 

Transmission Solenoid Power Control (TSPC): 
 

The TCM provides 2 high side drivers that provide power to the solenoids, TSPC1 and TSPC2. 
For 8FMid the solenoids are split as follows: 
 

 TSPC1 – shift solenoids B, D (eSOWC), E, F, TCC and LPC 

 TSPC2 – Shift solenoids A and C 

 
If TSPC1 fails open R, 6th and 8th gear 
 
If TSPC2 fails open 1A (1st gear without engine braking) and 3M are available with open TCC and 
maximum line pressure. 
 
TSPC1 failed open P0657 
TSPC2 failed open P2669 
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Hold out of Park (HOOP) solenoid (present on Shift by Wire vehicle only): 
 
On shift by wire variants the hydraulic controls are used to engage and disengage Park. For 8FMid 
C and F clutch pressure are required to exit Park, and once out of Park line pressure will hold the 
transmission out of Park. A Hold Out Of Park (HOOP) solenoid has been added to allow the 
transmission to remain out of Park when the engine is not running. The HOOP solenoid is an 
electronic device that deploys a rod into the Park Servo Valve to maintain out of Park when line 
pressure is not available. 
 
The HOOP must remain powered for the 8FMid to remain out of Park when the engine is not 
running. 
 
The HOOP is tested for 
Open circuit P2888 
Short to ground P2889 
Short to power P288A 
Functionally stuck off P288B 

 
 

Transmission Identification (TRID) block 
 
During the build process transmission hardware characterization data is captured. The TRID data 
shows where a specific transmission’s components lie within the production variability. This data is 
flashed onto the PCM or TCM in the vehicle assembly plant, allowing transmission controls to 
meet its shift quality targets on a new, unadapted vehicle. The TRID data comes with a version 
number and checksum.  
 
If the TRID is invalid or missing shift quality may be adversely affected, to insure a vehicle is never 
released to a customer without a valid TRID the DTC’s are 1 trip MIL AND the transmission will be 
limited one or two forward gears (1st and 3rd or just 3rd gear). This will allow the vehicle to be 
moved to a repair area to correct the TRID, but insure a vehicle is not released to a customer 
without this data. 
 
The diagnostics can detect: 
 
TRID version or checksum error P163E 
TRID block corrupted, not programmed P163F 
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Stop Start Accumulator (present on vehicle equipped with Stop/Start):   
 

 
 
 
For Stop / Start purposes 8FMid comes equipped with a Transmission Hydraulic Accumulator, an 
electronically controlled device that can store pressure while the engine is running, then during a 
stop/start engine restart can release that pressure into the line pressure hydraulic circuit, allowing 
the transmission to engage before the main pump is outputting pressure. This allows quick 
response on the engine restart because the transmission reengages before the engine starts. 
 
The Transmission Hydraulic Accumulator is controlled by an on/off solenoid, which is turned on to 
release the pressure stored in the accumulator. 
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The solenoid is controlled by “smart driver” chip – when the main micro sends out the commanded 
state the smart driver returns fault information (open, short to power, short to ground). The 
accumulator is also functionally monitored during stop/start engine restarts – if excessive clutch 
slip is detected the accumulator did not discharge, which could be due to the accumulator stuck 
open or closed.  
 
Related DTC’s: 
 Open  

circuit 
Short to 
ground 

Short to 
power 

Performance 

Transmission Hydraulic 
Accumulator 

P093A P093B P093C P093D 

 
If a Transmission Hydraulic Accumulator fault is present the stop / start system will be taken out of 
operation with the engine running (no more stop events while the fault is present).  Circuit failures 
can recover during a drive cycle, but functional can only be detected when the accumulator is 
turned on during a stop/start engine restart - those faults will require a key cycle to recover. 
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Transmission Control Module (TCM) 
 

Currently all 8F24 applications use a PCM. In the future if 8F24 switches to an ECM / TCM 
architecture then TCM has the same module diagnostics as an ECM or PCM – see miscellaneous 
CPU tests for details. 

Module DTC’s 

Internal Control Module Keep Alive Memory (KAM) Error P0603 

Internal Control Module Random Access Memory (RAM) Error P0604 

Internal Control Module Read Only Memory (ROM) Error P0605 

Control Module Performance P0607 

Module power relay de-energized too early P068A 

Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error P06B8 

Control Module Vehicle Options Reconfiguration Error P160A 

Unable to communicate with solenoid smart driver chips P1636 

 

TCM voltage 
If the system voltage at the TCM is outside of the specified 10 to 17 volt range while the engine is 
running a fault will be stored.  

System voltage out of range low P0882 

System voltage out of range high P0883 

 

Ignition Switch Run Position (ISPR) 
 
The 8FMid TCM ignition status 2 ways: 

 CAN message from the Body Control Module 

 ISPR Hardwire 

 
The TCM will wake on CAN or ISPR high, and will remain awake if the ignition is on. Since the 
information is provided redundantly to the TCM the ISPR wire failing open has no impact on 
function. If ISPR fails short to power the TCM will not be able to power down, but otherwise 
provides normal function. 
 
The TCM has a diagnostic that compares the CAN message to ISPR hardwire. 
Ignition Switch Run Position Circuit Low P2531 
Ignition Switch Run Position Circuit Low P2532 

CAN Communications Error 
 
8F24 is currently 100% PCM. If 8F24 ever uses a TCM it will be connected to 2 CAN networks: 
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1) High Speed CAN network 1 (HS1) – one of 3 vehicle CAN networks (HS1, HS2, HS3) with 
a gateway module to move data from one vehicle CAN bus to another. The TCM receives 
messages from the following modules on the HS1 CAN bus: 

 Engine Control Module (ECM) 

 Body Control Module (BCM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY 
TCM will receive redundant information on both CAN buses from the GSM, 
allowing normal control of the shift by wire system if a single CAN bus fault is 
present. GSM is on HS2 with messages gatewayed to HS1 

 Anti-lock Brake System Module (ABS) – on HS2, messages gatewayed to HS1 

 Instrument Panel Cluster (IPC) – gatewayed to HS1 

 Gateway Module (GWM) – moves data between different vehicle CAN buses 

 Transfer Case Control Module (TCCM) – if present, gatewayed to HS1 

 Restraints Control Module (RCM) – starting in 18 MY TCM will use data from 
the RCM on shift by wire applications, gatewayed to HS1 

2) Powertrain Subnet (PT subnet) - a private CAN bus added to reduce loading on HS1. 
Some signals transmitted ECM to TCM on other applications are moved from HS1 to PT 
subnet. ECM to TCM communications require both HS1 and PT subnet up to have a full 
message set, there no redundancy in messages sent between ECM and TCM on HS1 and 
PT subnet. The TCM receives messages from the following modules on PT subnet: 

 Engine Control Module (ECM) 

 Gear Shift Module (GSM) – shift by wire applications only, starting in 18 MY 
TCM will receive redundant information on both CAN buses, allowing normal 
control of the shift by wire system if a single CAN bus fault is present 

 

ECM – TCM CAN message traffic is split between the 2 CAN buses. The 2nd bus was added for 
bus loading, so there is little or no redundancy (both CAN buses must be up for normal control). 

The TCM will store the following CAN related DTC’s  
1) CAN bus down (HS1 - U0073 , PT subnet – U0074) 

2) Lost communication – CAN is up but the module is not communicating ( 
ECM – U0100, GSM – U0103, ABS – U0121, BCM – U0140, GWM – 
U0146, IPC – U0155) 

3) Invalid data received -module is on CAN but reporting faults in key signals   
(ECM - U401, GSM – U0404, ABS – U0415, BCM – U0422) 
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On Board Diagnostic Executive 

 

The On-Board Diagnostic (OBD) Executive is a portion of the PCM strategy that manages the diagnostic 
trouble codes and operating modes for all diagnostic tests. It is the "traffic cop" of the diagnostic system. The 
Diagnostic Executive performs the following functions: 

 Sequence the OBD monitors such that when a test runs, each input that it relies upon has already 
been tested. For 2008 MY and beyond ISO 14229 programs, the OBD monitors are no longer 
sequenced by the diagnostic executive. 

 Controls and co-ordinates the execution of the individual OBD system monitors: Catalyst, Misfire, 
EGR, O2, Fuel, AIR, EVAP and, Comprehensive Component Monitor (CCM).  For 2008 MY and 
beyond ISO 14229 programs, the execution of the OBD monitors is no longer controlled and 
coordinated by the diagnostic executive. 

 Stores freeze frame and "similar condition" data. 
 Manages storage and erasure of Diagnostic Trouble Codes as well as MIL illumination. 
 Controls and co-ordinates the execution of the On-Demand tests: Key On Engine Off (KOEO)Key 

On Engine Running (KOER), and the Output Test Mode (OTM).  For 2008 MY and beyond ISO 
14229 programs, the Output Test Mode is no longer supported by the diagnostic executive. 

 Performs transitions between various states of the diagnostic and powertrain control system to 
minimize the effects on vehicle operation. 

 Interfaces with the diagnostic test tools to provide diagnostic information (I/M readiness, various J1979 test 
modes) and responses to special diagnostic requests (J1979 Mode 08 and 09). 

 Tracks and manages indication of the driving cycle which includes the time between two key on events 
that include an engine start and key off. 

 

The diagnostic executive also controls several overall, global OBD entry conditions. 

 The battery voltage must fall between 11.0 and 18.0 volts to initiate monitoring cycles.  
 The engine must be started to initiate the engine started, engine running, and engine off monitoring cycles. 
 The Diagnostic Executive suspends monitoring of fuel-system related monitors (catalyst, misfire, evap, O2, 

AIR and fuel system) when fuel level falls below 15%.  For 2005 MY and beyond, the execution of the 
fuel related OBD monitors is no longer suspended for fuel level by the diagnostic executive. 

 
The diagnostic executive controls the setting and clearing of pending and confirmed DTCs. 
 

 A pending DTC and freeze frame data is stored after a fault is confirmed on the first monitoring cycle. If the 
fault recurs on the next driving cycle, a confirmed DTC is stored, freeze frame data is updated, and the MIL 
is illuminated. If confirmed fault free on the next driving cycle, the pending DTC and freeze frame data is 
erased on the next power-up. 

 For the 2005 MY and later, pending DTCs will be displayed as long as the fault is present. Note that OBD-
II regulations required a complete fault-free monitoring cycle to occur before erasing a pending DTC. In 
practice, this means that a pending DTC is erased on the next power-up after a fault-free monitoring cycle. 

 For clearing comprehensive component monitoring (CCM) pending DTCs, the specific monitor must 
determine that no fault is present, and a 2-hour engine off soak has occurred prior to starting the vehicle. 
The 2-hour soak criteria for clearing CCM confirmed and pending DTCs has been utilized since the 2000 
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MY.  For 2008 MY and beyond ISO 14229 programs, the engine off soak is no longer used by the 
diagnostic executive. 

 After a confirmed DTC is stored and the MIL has been illuminated, three consecutive confirmed fault-free 
monitoring cycles must occur before the MIL can be extinguished on the next (fourth) power-up. After 40 
drive cycles, the DTC and freeze frame data is erased. 

 
 

The diagnostic executive controls the setting and clearing of permanent DTCs. 
 

 A permanent DTC is stored when a confirmed DTC is stored, the MIL has been illuminated, and there are 
not yet six permanent DTCs stored. 

 After a permanent DTC is stored, three consecutive confirmed fault-free monitoring cycles must occur before 
the permanent DTC can be erased. 

 After a permanent DTC is stored, one confirmed fault-free monitoring cycle must occur, following a DTC 
reset request, before the permanent DTC can be erased.  For 2010MY and beyond ISO 14229 programs 
a driving cycle including the following criteria must also occur, following the DTC reset request, before a 
permanent DTC can be erased: 

o Cumulative time since engine start is greater than or equal to 600 seconds; 
o Cumulative vehicle operation at or above 25 miles per hour occurs for greater than or equal 

to 300 seconds (medium-duty vehicles with diesel engines certified on an engine 
dynamometer may use cumulative operation at or above 15% calculated load in lieu of at or 
above 25 miles per hour for purposes of this criteria); and 

o Continuous vehicle operation at idle (i.e., accelerator pedal released by driver and vehicle speed 
less than or equal to one mile per hour) for greater than or equal to 30 seconds. 

 A permanent DTC cannot be erased by a KAM clear (battery disconnect).   
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Exponentially Weighted Moving Average 

Exponentially Weighted Moving Averaging is a well-documented statistical data processing technique that is used 
to reduce the variability on an incoming stream of data. Use of EWMA does not affect the mean of the data; 
however, it does affect the distribution of the data. Use of EWMA serves to “filter out” data points that exhibit 
excessive and unusual variability and could otherwise erroneously light the MIL. 

The simplified mathematical equation for EWMA implemented in software is as follows: 

New Average =   [New data point * “filter constant”] + [( 1 - “filter constant” ) * Old Average] 

This equation produces an exponential response to a step-change in the input data. The "Filter Constant" 
determines the time constant of the response. A large filter constant (i.e. 0.90) means that 90% of the new data 
point is averaged in with 10% of the old average. This produces a very fast response to a step change. Conversely, 
a small filter constant (i.e. 0.10) means that only 10% of the new data point is averaged in with 90% of the old 
average. This produces a slower response to a step change. 

When EWMA is applied to a monitor, the new data point is the result from the latest monitor evaluation. A new 
average is calculated each time the monitor is evaluated and stored in Keep Alive Memory (KAM). This normally 
occurs each driving cycle. The MIL is illuminated and a DTC is stored based on the New Average store in KAM. 

In order to facilitate repair verification and DDV demonstration, 2 different filter constants are used. A “fast filter 
constant” is used after KAM is cleared or DTCs are erased and a “normal filter constant” is used for normal customer 
driving. The “fast filter” is used for 5 driving cycles after KAM is cleared/DTCs are erased, and then the “normal 
filter” is used. The “fast filter” allows for easy repair verification and monitor demonstration in 2 driving cycles, while 
the normal filter is used to allow up to 6 driving cycles, on average, to properly identify a malfunction and illuminate 
the MIL. This feature is called Fast Initial Response (FIR). The fast filter is always calibrated to 0.99 which means 
that the EWMA is effectively disabled because the new average is 99% of the new data point. Since the EWMA is 
effectively disabled, it takes two driving cycles to set the MIL. The first driving cycle with a fault will set a pending 
DTC; the second driving cycle will set a confirmed code and illuminate the MIL. 

The other unique feature used with EWMA is called Step Change Logic (SCL). This logic detects an abrupt change 
from a no-fault condition to a fault condition. This is done by comparing the new data point to the EWMA old 
average. If the two points differ by more than a calibrated amount (i.e. the new data point is outside the normal 
distribution), it means that a catastrophic failure has occurred. The fast filter is then used in the same manner as 
for the FIR feature above. Since the EWMA is effectively disabled, it takes two driving cycles to set the MIL. The 
first driving cycle with a fault will set a pending DTC; the second driving cycle will set a confirmed code and illuminate 
the MIL. The SCL becomes active after the 4th "normal" monitoring cycle to give the EWMA a chance to stabilize. 

During "normal" EWMA operation, a slower filter constant is used. The "normal filer" allows the MIL to be illuminated 
in 1 to 6 driving cycles. A confirmed code is set and the MIL is illuminated as soon as the EWMA crosses the 
malfunction threshold. There is no pending DTC because EWMA uses a 1-trip MIL. 

In order to relate filter constants to driving cycles for MIL illumination, filter constants must be converted to time 
constants. The mathematical relationship is described below: 

Time constant = [ ( 1 / filter constant ) - 1 ] * evaluation period 

The evaluation period is a driving cycle. The time constant is the time it takes to achieve 68% of a step-change to 
an input. Two time constants achieve 95% of a step change input. 
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EWMA Examples 

EWMA with FIR and SCL has been incorporated in the IAF catalyst monitor, the Rear O2 response test and the 
EONV Evaporative system leak check monitor. There are 3 parameters that determine the MIL illumination 
characteristics. 

“Fast” filter constant (0.99), used for 2 driving cycles after DTCs are cleared/KAM is reset (FIR) and for Step Change 
Logic (SCL) 

“Normal” filter constant( typically 0.4), used for all subsequent, “normal” customer driving 

Number of driving cycles to use fast filter after KAM clear (set to 2 driving cycles) 

Several examples for a typical catalyst monitor calibration are shown in the tables below. The first example does not 
show SCL in order to better illustrate the EWMA calculation and the 1-trip MIL. 

Monitor 
evaluation 

(“new data”) 

EWMA Filter Calculation, 
“normal” filter constant 

set to 0.4 

Malfunction threshold = .75 

Weighted 
Average 

(“new 
average”) 

Driving 
cycle 

number 

Action/Comment 

0.15 .15 * (0.4) + .15 * ( 1 - 0.4) 0.15  normal 120K system 

1.0 1.0 * (0.4) + .15 * ( 1 - 0.4) 0.49 1 large failure occurs 

1.0 1.0 * (0.4) + .49 * ( 1 - 0.4) 0.69 2  

1.0 1.0 * (0.4) + .69 * ( 1 - 0.4) 0.82 3 exceeds threshold, MIL on 

1.0 1.0 * (0.4) + .82 * ( 1 - 0.4) 0.89 4 MIL on 

     

0.8 0.8 * (0.4) + .15 * ( 1 - 0.4) 0.41 1 1.5 * threshold failure 

0.8 0.8 * (0.4) + .41 * ( 1 - 0.4) 0.57 2  

0.8 0.8 * (0.4) + .57 * ( 1 - 0.4) 0.66 3  

0.8 0.8 * (0.4) + .66 * ( 1 - 0.4) 0.72 4  

0.8 0.8 * (0.4) + .72 * ( 1 - 0.4) 0.75 5 equals threshold, MIL on 

0.8 0.8 * (0.4) + .75 * ( 1 - 0.4) 0.77 6 MIL on 

     

0.8 0.8 * (0.99) + 0* ( 1 - 0.99) 0.8 1 1.5 * threshold failure after 
code clear, pending DTC 

0.8 0.8 * (0.99) + .8 * ( 1 - 0.99) 0.8 2 MIL on (I/M Readiness set 
to "ready" 

 
Note that older implementations of EWMA for the Index ratio catalyst monitor and non-intrusive stepper motor 
EGR monitor incorporate Fast Initial Response but do not incorporate step change logic. For both FIR and 
normal EWMA usage, a pending code is set when the new EWMA average exceeds the threshold and a 
confirmed code is set after the second time the EWMA average exceeds the threshold. (2-trip MIL). The "normal" 
filter is calibrated to illuminate the MIL between 2 and 6 driving cycles.  
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I/M Readiness 

The readiness function is implemented based on the SAE J1979/ISO 15031-5 format. Clearing codes using a scan 
tool results in the various I/M readiness bits being set to a “not-ready” condition. As each non-continuous monitor 
completes a full diagnostic check, the I/M readiness bit associated with that monitor is set to a “ready” state. This 
may take one or two driving cycles based on whether malfunctions are detected or not. The readiness bits for 
comprehensive component monitoring and misfire monitoring are immediately considered complete since they are 
continuous monitors. Because the evaporative system monitor requires ambient conditions between 40 and 100 
oF and BARO > 22.5 " Hg (< 8,000 ft.) to run, special logic can “bypass” the running the evap monitor for purposes 
of clearing the evap system I/M readiness bit due to the continued presence of these extreme conditions. The table 
below shows which monitors must complete for I/M readiness. 

I/M Readiness bit Bank 1 Bank 2 

Catalyst monitoring P0420 P0430 

Heated catalyst monitoring Not Supported Not Supported 

Evaporative system leak monitoring 
(0.020”/0.040"/0.150" monitor used for I/M 
readiness) 

Purge flow monitoring includes blocked 
line test and excessive vacuum tests 

Some 2018 MY LD vehicles will use 0.020” 
for I/M readiness, all 2019 MY LD vehicles 
will use 0.020” for I/M Readiness 

P0442 (0.040") 

P0455 (0.150 for HD OBD) 

P0456/P04EF (0.020”) 

P144A / P00FE (blocked line) 

P1450 / P0496 (excess 
vacuum) 

 

Secondary air system monitoring P0491/P0410/P2448 P0492/P2449 

Oxygen sensor monitoring   

Upstream response test P0133 P0153 

Upstream lack of switch test 

(2018MY and earlier) 

P2195/P2196  P2197/P2198  

Upstream heater  

(2018MY and earlier) 

P0053/P0030  P0059/P0050  

Downstream circuit test  

(2018MY and earlier) 

P0137/P0138 P0157/P0158 

Downstream functional test  

(2018MY and earlier) 

P0136/P2270/P2271  P0156/P2272/P2273  

Downstream heater  

(2018MY and earlier) 

P0036/P0054/P00D2 P0056/P0060/P00D4 

Downstream response test P013A/P013E (2018MY and 
earlier)  

P013A/P2270/P2271 
(2019MY+) 

P013C/P014A (2018MY 
and earlier) 

P013C/P2272/P2273 
(2019MY+) 

Post catalyst fuel trim monitor P2096/P0297 P2098/P2099 

Oxygen sensor heater monitoring  

(2018MY and earlier) 

Same as O2 sensor above  Same as O2 sensor above 
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Oxygen sensor heater monitoring  

(2019MY+) 

  

Upstream heater P0053/P0030  P0059/P0050  

Downstream heater  P0036/P0054/P00D2 P0056/P0060/P00D4 

EGR and/or VVT system monitoring   

Stepper Motor EGR 

High Pressure  EGR 

P0400 

P1405/P1406/P0401/P0402 

 

VVT supported P0011/P0012/P0014/P0015 P0021/P0022/P0024/P0025 

Misfire monitoring Always ready Always ready 

Fuel system monitoring Fuel trim always ready Fuel trim always ready 

A/F ratio imbalance monitor P219A P219B 

Comprehensive component monitoring Always ready Always ready 

 

Evap bypass logic for new 1999 MY, 2000 MY, and beyond vehicles: 

If the evaporative system monitor conditions are met with the exception of the 40 to 100 oF ambient temperatures 
or BARO range, a timer is incremented. The timer value is representative of conditions where the Evap monitor 
could have run (all entry conditions met except IAT and BARO) but did not run due to the presence of those extreme 
conditions. If the timer continuously exceeds 30 seconds during a driving cycle in which all continuous and non-
continuous monitors were evaluated, the evaporative system monitor is then considered complete. If the above 
conditions are repeated during a second driving cycle, the I/M readiness bit for the evaporative system is set to a 
“ready” condition.  

Power Take Off Mode 

While PTO mode is engaged, the I/M readiness bits are set to a “not-ready” condition. When PTO mode is 
disengaged, the I/M readiness bits are restored to their previous states prior to PTO engagement.  
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In-Use Monitor Performance Ratio  

Manufacturers are required to implement software algorithms that track in-use performance for each of the following 
components: catalyst bank 1, catalyst bank 2, primary oxygen sensor bank 1, primary oxygen sensor bank 2, 
evaporative 0.020" leak detection system, EGR system, and secondary air system, and secondary oxygen sensor 
bank 1 and secondary oxygen sensor bank 2 for 2010 MY and beyond. The numerator for each component or 
system tracks the number of times that all conditions necessary for a specific monitor to detect a malfunction have 
been encountered. The denominator for each component or system tracks the number of times that the vehicle 
has been operated in the specified conditions.   

If a vehicle utilizes Variable Valve Timing (VVT) in place of EGR, the VVT in-use data is reported in place of the 
EGR in-use data. If a vehicle utilizes both an EGR system and a VVT system, the PCM tracks the in-use 
performance data for both monitors, but reports only the data for the system with the lowest numerical ratio.  

If a vehicle utilizes an evaporative system monitor that is certified to 0.040" or 0.150" requirements instead of 0.020" 
requirements, the PCM reports the 0.040" monitor or 0.150" monitor in-use performance data in place of the 0.020" 
in-use performance data.  

The table below shows which monitors must complete to increment each IUMPR numerator. 

Note that EVAP monitor takes longer to find a fault than to pass, therefore, it must use a "ghost monitor" that tracks 
whether the monitor could have found a fault, had a fault been present. To increment the IUMPR counter for EVAP, 
the 0.020" leak check must maintain monitoring conditions for 45 minutes after shutdown. The 0.040" leak check 
must maintain monitoring condition based on the longest time it take to pull to target vacuum. If the actual monitor 
fails, the ghost monitor does not run and the numerator is incremented. 

Note that Catalyst monitor uses EWMA. The numerator increments after the catalyst monitor completes. After a 
code clear, the numerator increments after catalyst monitor indicates I/M readiness. 

Ignition Cycle Counter 

Ignition cycle counter will increment after engine start >= 1 s for non-hybrid vehicle 

“Engine start” is defined as the point when the engine reaches a speed 150 rpm below the normal, warmed-
up idle speed (as determined in the drive position for vehicles equipped with an automatic transmission). 

Ignition cycle counter will increment after propulsion system active for >= 1 s for hybrid vehicle 

“Propulsion system active” is the state where the powertrain (e.g., engine, electric machine) is enabled by 
the driver (e.g., after ignition on for conventional vehicles, after power button pushed for some hybrid 
vehicles, after remote start activation) such that the vehicle is ready to be used (e.g., vehicle is ready to be 
driven, ready to be shifted from “park” to “drive”, heating, ventilation, and air conditioning (HVAC) turned on 
to condition cabin prior to driving), when such an HVAC operating mode could eventually cause a fueled 
start of the engine).  For purposes of this definition, “the state where the powertrain is enabled” does not 
include activations that are not driver-initiated (e.g., conditions where portions of the vehicle system wake 
up to perform OBD II monitoring or off-board charging). 

General Denominator Counter 

General Denominator counter will increment if all the following conditions are met: 

 Ambient Temperature >= -7 deg C (20 deg F) 

 Barometric pressure >= 752 hPA (8,000 ft altitude) 

 Time since engine start (or propulsion system active for hybrid) => 600 s 

 Time with vehicle speed greater or equal to than 40 kph (25 mph) >= 300 s 
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 Continuous vehicle operation at idle time (i.e., accelerator pedal released with vehicle speed <= 1.6 kph 
(1 mph)) >= 30 s 

 For hybrid vehicles, cumulative fueled engine operation >= 10 s 

Special requirements for Denominator for VVT Monitor 

VVT Monitor requires all the conditions for the general denominator to increment and VVT system 
commanded on for a continuous time >= 10 s 

Conditions for interrupting Numerators are described in the individual monitor descriptions. 

Conditions for interrupting monitor specific Denominators are as follows: 

Catalyst Monitor - In addition to faults that disable the general denominator faults on any of the following sensors 
or actuators: 

- Oxygen sensors 
- MAP/MAF sensors 
- Air temperature sensors 
- Canister purge solenoid 
- Fuel rail pressure sensor 
- Fuel volume regulator 
- Crank position sensor 
- Fuel injectors 
- Ignition coils 
- Knock sensors 
- Engine coolant temperature sensors 
- Fuel monitor control errors 
- Torque control errors 
- VVT errors" 
 

Oxygen Sensor Monitor - In addition to faults that disable the general denominator faults on any of the following 
sensors or actuators: 

- MAP/MAF sensors 
- Air temperature sensors 
- Canister purge solenoid 
- Fuel rail pressure sensor 
- Fuel volume regulator 
- Crank position sensor 
- Cam position sensors 
- Fuel injectors 
- Ignition coils 
- Knock sensors 
- Engine coolant temperature sensors 
- Lambda control errors 
- Torque control errors 
- Throttle position sensor 
- VVT errors 
- Vehicle speed errors" 
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VVT Monitor - In addition to faults that disable the general denominator faults on any of the following sensors or 
actuators 

- Crank position sensor 
- Cam position sensors 
- VVT Solenoids 
- ECT Sensor 
- Throttle position sensor 
- MAP/MAF sensor" 
 

Conditions for interrupting General Denominators are as follows; faults on any of the following sensors and 
actuators: 

- Throttle position sensors 
- Crank position sensor 
- Vehicle speed sensor 
- MAP/MAF sensor  
- Intake air temperature sensor 
- Engine coolant temperature sensor" 
 

IUMPR Counter Numerator Controlling Monitor 

Catalyst Monitoring Bank 1 P0420 

Catalyst Monitoring Bank 2 P0430 

O2 Sensor Monitoring Bank 1 P0133 

O2 Sensor Monitoring Bank 2 P0153 

EGR and/or VVT System Monitoring  

EGR (if supported) P0400/P0401 

VVT (if supported) P0011/P0012/P0014/P0015 

P0021/P0022/P0024/P0025 

EVAP Monitoring  

0.020" monitoring (California) P0456/P04EF 

0.040" monitoring (Federal) P0442 

0.150" monitoring (HD OBD) P0455 

Secondary O2 Sensor Monitoring Bank 1 P013A/P013E 

Secondary O2 Sensor Monitoring Bank 2 P013C/P014A 

Air Fuel Ratio Imbalance Monitor Bank 1 P219A 

Air Fuel Ratio Imbalance Monitor Bank 2 P219B 
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The data is output using Service $09, InfoType $08. An example for the data format is show below. The monitoring 
ratio is the monitor numerator divided by the monitor denominator.  

Test Equipment Display Data Monitoring 
Ratio 

OBDCOND – number of times OBD monitoring conditions encountered 
(General Denominator) 

15 
counts 

 

IGNCNTR - number of times that the engine has been started 27 
counts 

 

CATCOMP1 - times that all conditions necessary to detect a catalyst 
system bank 1 malfunction have been encountered (numerator) 

14 
counts 

 

0.93 
CATCOND1 - times that the vehicle has been operated in the specified 
catalyst monitoring conditions (denominator) 

15 
counts 

CATCOMP2 - times that all conditions necessary to detect a catalyst 
system bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 

 
CATCOND2 - times that the vehicle has been operated in the specified 
catalyst monitoring conditions (denominator) 

0 
counts 

O2SCOMP1 - times that all conditions necessary to detect an oxygen 
sensor bank 1 malfunction have been encountered (numerator) 

19 
counts 

 

1.27 
O2SCOND1 - times that the vehicle has been operated in the specified 
oxygen sensor monitoring conditions (denominator) 

15 
counts 

O2SCOMP2 - times that all conditions necessary to detect an oxygen 
sensor bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 
O2SCOND2 - times that the vehicle has been operated in the specified 
oxygen sensor monitoring conditions (denominator) 

0 
counts 

EGRCOND - times that all conditions necessary to detect an EGR/VVT 
system malfunction have been encountered (numerator) 

19 
counts 

 

1.27 
EGRCOMP - times that the vehicle has been operated in the specified 
EGR/VVT system monitoring conditions (denominator) 

15 
counts 

AIRCOND - times that all conditions necessary to detect an AIR system 
malfunction have been encountered (numerator). 

0 
counts 

 

N/A 
AIRCOMP - number of times that the vehicle has been operated in the 
specified AIR system monitoring conditions (denominator). 

0 
counts 

EVAPCOMP - of times that all conditions necessary to detect a 0.020“ (or 
0.040”) EVAP system leak malfunction have been encountered (numerator) 

16 
counts 

 

1.33 
EVAPCOND - times that the vehicle has been operated in the specified 
EVAP system leak malfunction monitoring conditions (denominator) 

12 
counts 

SO2SCOMP1 - times that all conditions necessary to detect a secondary 
oxygen sensor bank 1 malfunction have been encountered (numerator) 

17 
counts 

 

1.13 
SO2SCOND1 - times that the vehicle has been operated in the specified 
secondary oxygen sensor monitoring conditions (denominator) 

15 
counts 

SO2SCOMP2 - times that all conditions necessary to detect a secondary 
oxygen sensor bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 
SO2SCOND2 - times that the vehicle has been operated in the specified 
secondary oxygen sensor monitoring conditions (denominator) 

0 
counts 
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Catalyst Temperature Model 

A catalyst temperature model is currently used for entry into the catalyst and oxygen sensor monitors. The catalyst 
temperature model uses various PCM parameters to infer exhaust/catalyst temperature. For the 1998 MY, the 
catalyst temperature model has been enhanced and incorporated into the Type A misfire monitoring logic. The 
model has been enhanced to include a misfire-induced exotherm prediction. This allows the model to predict 
catalyst temperature in the presence of misfire.  

The catalyst damage misfire logic (Type A) for MIL illumination has been modified to require that both the catalyst 
damage misfire rate and the catalyst damage temperature is being exceeded prior to MIL illumination. This change 
is intended to prevent the detection of unserviceable, unrepeatable, burst misfire during cold engine start-up while 
ensuring that the MIL is properly illuminated for misfires that truly damage the catalyst. 

Beginning with the 2007 MY, the catalyst temperature model is also used to generate the primary inputs to the 
CSER Monitor as described in that section of this document. 

Serial Data Link MIL Illumination 

The OBD-II diagnostic communication messages utilize an industry standard 500 kbps CAN communication link. 

The instrument cluster on some vehicles uses the same CAN data link to receive and display various types of 
information from the PCM. For example, the engine coolant temperature information displayed on the instrument 
cluster comes from the same ECT sensor used by the PCM for all its internal calculations. 

These same vehicles use the CAN data link to illuminate the MIL rather than a circuit, hard-wired to the PCM. The 
PCM periodically sends the instrument cluster a message that tells it to turn on the MIL, turn off the MIL or blink the 
MIL. If the instrument cluster fails to receive a message within a 5-second timeout period, the instrument cluster 
itself illuminates the MIL. If communication is restored, the instrument cluster turns off the MIL after 5 seconds. Due 
to its limited capabilities, the instrument cluster does not generate or store Diagnostic Trouble Codes. 
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Calculated Load Value 

 
 
LOAD_PCT (PID $04) = 
 
     current airflow       
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 
 
 
Where: STP = Standard Temperature and Pressure = 25 oC, 29.92 in Hg BARO,  

 SQRT = square root, 
 WOT = wide open throttle,  
 AAT = Ambient Air Temperature and is in oC 

 
 
 

 
 
 

MAF Sensor Voltage/Frequency 
and Intake Air Temperature 

Calibration Table: 
Airflow as a function of rpm 

BARO (from BARO sensor if 
present on Bosch module), or 
inferred from MAF sensor, or 
inferred from MAP sensor 
voltage 

Ambient Air Temp, from 
sensor or inferred from 
IAT sensor voltage 

     current airflow      
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 
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Speed Density Programs (no MAF Sensor) 
 

LOAD_PCT (PID $04) = 
 
     current airflow       
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 
 
 
Where: STP = Standard Temperature and Pressure = 25 oC, 29.92 in Hg BARO,  

 SQRT = square root, 
 WOT = wide open throttle,  
 AAT = Ambient Air Temperature and is in oC 

 
 
 
 

MAP Sensor Voltage and Intake 
Air Temperature 

Calibration Table: 
Airflow as a function of rpm 

BARO (if sensor is present on 
Bosch module), or from MAP 
sensor voltage at key-on 

Ambient Air Temp, from 
sensor or inferred from 
IAT sensor voltage 

Calibration Table: Volumetric efficiency as a function of engine 
rpm, camshaft position, intake air temperature and engine 
coolant temperature, then correct for EGR flow/IMRC position. 

     current airflow      
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 



Ford Motor Company 
Revision Date March 5, 2019   09.01.00.00  Page 449 of 449 

 
 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 1 OF 388  

 
 
 
 

                              
 
 

2020 MY OBD System Operation  

Summary for Plug In and Hybrid Electric Vehicles 
 

Table of Contents 
 
Introduction Hybrid Electric Vehicles ............................................................................. 6 

HEV Powertrain Description ........................................................................ 6 
Benefits of Hybrid Electric Vehicles ............................................................ 7 
Key Powertrain Components ...................................................................... 7 
Engine .......................................................................................................... 7 
Inverter Control Module (ISC) ..................................................................... 7 
Transaxle ...................................................................................................... 8 
Battery .......................................................................................................... 8 
Propulsion Modes ........................................................................................ 9 
Series Mode ................................................................................................. 9 
Positive Split Mode ...................................................................................... 9 
Negative Split Mode ..................................................................................... 9 
Electric Mode ............................................................................................. 10 
City & Highway Traffic Scenarios .............................................................. 10 
PHEV On Board Charger .......................................................................... 15 

Hybrid Electric Vehicle Control System ...................................................................... 18 
Catalyst Efficiency Monitor ........................................................................................... 21 
Misfire Monitor ............................................................................................................... 34 
EVAP System Monitor - Overview .............................................................................. 44 

Evap Monitor Overview ............................................................................. 44 
Fuel Systems Hardware – Sealed (PHEV and HEV) .............................. 48 

EVAP System Monitor – Engine Running Diagnostics ............................................ 49 
EVAP System Monitor – Engine Off Diagnostics ...................................................... 59 

ELCM Leak Detection 0.020" Monitor Entry Conditions .......................... 59 
EVAP System Monitor Engine-Off Component Checks .......................................... 65 

PHEV Re-Fueling System ......................................................................... 73 
Fuel System Monitor ..................................................................................................... 78 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 2 OF 388  

FAOSC (Rear Fuel Trim) Monitor ................................................................... 84 
Air Fuel Ratio Imbalance Monitor – O2 Sensor Monitor .................................... 86 

Front UEGO Monitor .................................................................................................... 90 
Front UEGO Signal ....................................................................................... 90 
Front UEGO Slow/Delayed Response Monitor (2010 MY+) ........................... 104 
UEGO Heaters ........................................................................................... 107 

Rear HO2S Monitor ..................................................................................................... 111 
Rear HO2S Signal ...................................................................................... 111 
Rear HO2S Decel Fuel Shut Off Response Test (2009 MY+) ........................ 117 
EWMA Fault Filtering ................................................................................. 121 
Rear HO2S Heaters .................................................................................... 125 

Stepper Motor EGR System Monitor ....................................................................... 129 
PCV System Monitor – Naturally Aspirated Engine with MAF Sensor ................. 134 
PCV System Monitor – Turbo or Naturally Aspirated with MAP Sensor .............. 135 
PCV System Monitor – Turbocharged Engine with MAP Sensor......................... 137 
Thermostat Monitor..................................................................................................... 140 
Time To Closed Loop Monitor ................................................................................... 143 
HEV/PHEV Cooling System Diagnostics ................................................................ 145 
Battery Thermal Management (BTMS)System Monitor ........................................ 152 
Exhaust Gas Heat Recovery (EGHR) ..................................................................... 157 
Cold Start Emission Reduction Component Monitor .............................................. 163 
Cold Start Emission Reduction System Monitor ..................................................... 167 
Variable Cam Timing System Monitor ...................................................................... 170 
Gasoline Direct Injection ............................................................................................. 174 

Intake Air Temperature 1 Sensor (IAT1) ........................................................ 175 
Charge Air Cooler Temperature Sensor (CACT) ........................................... 176 
Intake Air Temperature 2 Sensor (IAT2) ........................................................ 176 
IAT1, CACT, IAT2 Key-Up Correlation Check ............................................... 178 
IAT1, CACT, IAT2 Out of Range Hot Check.................................................. 180 
Barometric Pressure Sensor (BARO) ........................................................... 181 
Turbocharger Boost Sensor A (TCB-A) ........................................................ 182 
Intake Manifold Pressure (MAP) Sensor ....................................................... 185 
BARO, TCB-A, MAP Sensor 3-Way Correlation Check at Key-Up ................. 187 
BARO, TCB-A  and  TCB-A, MAP Sensor 2-Way Correlation Check .............. 188 
Compressor Bypass Valve(s) ....................................................................... 189 
Wastegate Pneumatic Solenoid Valve .......................................................... 190 
Vacuum Actuated Wastegate System .......................................................... 191 
Wastegate Control Pressure Sensor............................................................. 194 
Electric Turbocharger Wastegate ................................................................. 196 
Boost Control .............................................................................................. 199 
Fuel Volume Regulator ................................................................................ 203 
Fuel Rail Pressure Sensor ........................................................................... 205 
Fuel Rail Pressure Control ........................................................................... 207 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 3 OF 388  

Fuel Rail Pressure Control (Cranking) ........................................................... 208 
Fuel Rail Pressure Control (CSER) ............................................................... 209 
Controlled Valve Operation (CVO) ................................................................ 210 

PFI/DI Fuel System..................................................................................................... 211 
PFI/DI Electrical Failure Mode and Effects Management ................................ 212 
High Pressure Fuel Rail Pressure Sensor (DI Fuel Rail) ................................. 213 
Fuel Rail Pressure Control ........................................................................... 214 
Fuel Rail Pressure Control (Cranking) ........................................................... 215 
Fuel Rail Pressure Control (CSER) ............................................................... 216 
Low Pressure Fuel Rail Pressure Sensor (PFI Fuel Rail) ................................ 217 
Fuel Pump Control Module .......................................................................... 220 
Fuel Volume Regulator ................................................................................ 223 
Fuel Injector (DI System) .............................................................................. 225 
Fuel Injector (PFI System) ............................................................................ 225 
PFI/DI Fuel Monitor ..................................................................................... 226 

Electronic Throttle Control (Dependability Monitor) ................................................. 228 
Level 1 Monitor – Main Control system limits or diagnostics. ............................ 229 
Throttle Plate Position Controller (TPPC) ....................................................... 236 
Level 2 Monitoring – IPC and Input Validation ................................................ 237 
Level 3 Monitoring – Quizzer assesses Main processor/IPC health ................. 239 

Comprehensive Component Monitor - Engine ....................................................... 240 
Engine Temperature Sensor Inputs .............................................................. 240 
Ambient Air Temperature ............................................................................. 243 
IAT Rationality Test ...................................................................................... 248 
AAT Rationality Test .................................................................................... 250 
Fuel Rail Pressure Sensor ........................................................................... 252 
Mass Air Flow Sensor .................................................................................. 254 
Manifold Absolute Pressure Sensor .............................................................. 255 
MAP Sensor Rationality Test........................................................................ 256 
MAF/MAP - TP Rationality Test .................................................................... 258 
Miscellaneous CPU Tests ............................................................................ 259 
Engine Off Timer Monitor ............................................................................. 260 
Central Vehicle Configuration ....................................................................... 263 
Ignition System Tests................................................................................... 265 
Knock Sensor ............................................................................................. 269 
Engine Oil System Components .................................................................. 271 
Engine Oil Pressure (EOP) Switch ................................................................ 271 
Engine Oil Pressure (EOP) Sensor ............................................................... 271 
EOP Sensor Rationality Test ..................................................................... 272 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 4 OF 388  

Engine Oil Pressure Out of Range Test ..................................................... 273 
Oil Pressure Control Solenoid Rationality Test ........................................... 275 
Engine Oil Temperature (EOT) Sensor ......................................................... 276 
EOT Sensor Rationality Test ..................................................................... 277 
Engine Outputs ........................................................................................... 278 
Electronic Returnless Fuel System ............................................................... 279 
Mechanical Returnless Fuel System (MRFS) — Single Speed....................... 280 
Mechanical Returnless Fuel System (MRFS) — Dual Speed ......................... 280 
Intake Manifold Runner Control Systems ...................................................... 283 
Intake Manifold Tuning Valve Systems ......................................................... 284 
Engine Cooling System Outputs ................................................................... 285 
Exhaust Flow Control Valve - Exhaust Tuning ............................................... 290 
Active Mounts (ACMTS) .............................................................................. 292 

Battery and Battery Charging Systems .................................................................... 293 
Low Voltage Battery Charging System - Overview ................................ 293 
High Voltage Battery Charging System - Overview ............................... 294 
High Voltage Battery - Overview ............................................................. 302 
Battery Energy Control Module (BECM) ................................................ 304 

Powersplit Transaxle................................................................................................... 317 
Transmission Overview ........................................................................... 317 
Transmission Control System Architecture ............................................ 320 
Transmission Inputs ................................................................................. 320 
HPCM Outputs ......................................................................................... 321 
Hybrid Powertrain Control Module (HPCM) ........................................... 321 

10R80 Modular Hybrid Transmission (MHT) ........................................................... 322 
Transmission Inputs ................................................................................ 326 
Transmission Outputs ............................................................................. 332 
Transmission Control Module (TCM) ......................................................... 338 

Hybrid Powertrain Control Module ............................................................................ 342 
Hybrid Powertrain Control Module (HPCM) External Inputs ................. 342 
Transmission Range Sensor Inputs ....................................................... 356 
Transmission Auxiliary Oil Pump ............................................................ 357 

ABS / Brake System ................................................................................................... 365 
Brake System  Overview ........................... Error! Bookmark not defined. 
Brake System Architecture ........................ Error! Bookmark not defined. 
Braking System External Inputs ................ Error! Bookmark not defined. 
Brake System Control Module Outputs .... Error! Bookmark not defined. 

PCM On Board Diagnostic Executive ...................................................................... 376 
Exponentially Weighted Moving Average ................................................................ 378 
I/M Readiness Code ................................................................................................... 380 
In-Use Monitor Performance Ratio ........................................................................... 383 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 5 OF 388  

Catalyst Temperature Model...................................................................................... 387 
Serial Data Link MIL Illumination ............................................................................... 387 
Calculated Load Value ............................................................................................... 388 

 
  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 6 OF 388  

Introduction Hybrid Electric Vehicles 

HEV Powertrain Description 

 
 
A hybrid electric vehicle is powered by a conventional engine with an electric motor added for enhanced fuel 
economy and reduced emissions. The electric motor can also be used to boost power and enhance performance 
(like an extra "charge"). This type of vehicle is well suited for the environmentally aware driver who wants better 
fuel economy and fewer pollutants, but doesn't want the hassle of plug-ins.  
 
A vehicle can be "more" of a hybrid than another. There are various levels of "hybridization," mild, full, and plug-in. 
 
With all HEV variants, the engine turns off when it is not needed, reducing fuel waste, and instantly restarts when 
the need for power is detected. In addition, all hybrids provide electric assist, in that the combustion engine gets a 
boost of electric power from the battery pack. This provides additional acceleration performance when needed, 
without additional use of fuel. The main difference between the HEV variants is in the relative sizing of the electric 
powertrain to the combustion powertrain.  
 
A mild hybrid has a relatively small electric motor to provide traction power and a small capacity battery. It is 
designed to provide a start-stop function along with a small amount of acceleration power (used to assist the 
combustion engine) and a small amount of regenerative braking (meaning vehicle energy that would otherwise 
would be wasted, is collected during braking to recharge the battery). 
 
A full hybrid provides the same functions as a mild hybrid, but to a larger degree. Since it uses a larger electric 
motor and battery, it can provide greater amount of acceleration and regenerative braking power. In addition, a full 
hybrid provides an electric launch, whereby the electric motor can accelerate the vehicle without the combustion 
engine for small distances. The electric motor can be used to accelerate by itself (in pure electric mode) or in 
combination with the internal combustion engine (for greater power).  
 
Plug-In hybrids have all of the functions and capabilities of a full hybrid, however, they use a larger battery which 
gives them greater electric-only driving range. In addition, plug-in hybrids have a charge port which can be used to 
charge the battery externally from electric mains to allow them to have full electric range without having to run the 
combustion engine.  
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Benefits of Hybrid Electric Vehicles  

 Reduces emissions by increasing average engine efficiency.  
 Engine shuts down, when the vehicle is stopped.  
 Electric motor boosts acceleration performance.  
 Regenerative brakes recapture energy, to recharge the battery.  
 Improved fuel economy stretches a tank of gas further, saves you money, and helps you conserve our 

limited petroleum resources.  
 Driving performance is optimized because both the gas engine and electric motor are working for you.  
 No battery plug-ins required for mild and full hybrids, and optional for plug-in hybrid. 
 An HEV offers all the conveniences of conventional vehicles: spacious seating, storage room, creature 

comforts, and extended driving range.  
 All Ford/Lincoln hybrids will be delivered, sold, and serviced at local Ford and Lincoln dealers. 

 
 
 
Key Powertrain Components 

Engine 

 I-4 Gasoline Engine on PowerSplit, V6 engines on MHT 
systems 

 Electronic Throttle Control 
 Atkinson Cycle to improve efficiency by reducing 

pumping losses 
o For Otto Cycle, expansion ratio equals 

compression ratio 
o Atkinson Cycle expansion ratio greater than 

compression ratio 
 Leaves intake valve open longer during compression 

stroke pushing air back into intake manifold 
 Operates with less vacuum and greater throttle opening 

to maintain air charge 
 
 
 
 
Inverter Control Module (ISC) 

 Main hybrid control module 
 Vehicle energy management functions 
 Low level motor & gen control electronics and software  
 Single motor variant for MHT systems, dual motor variant 

for PowerSplit systems. 
 Power electronics (motor and generator) 
 Voltage boost converter (on some models) 
 Integrated heat exchanger 
 Chassis mounted or transmission mounted 
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PowerSplit HEV Transaxle 

 64 kW Permanent Magnet AC Generator Motor 
 88 kW Permanent Magnet AC Traction Motor 
 Connected to ISC by 3-phase cables for each motor 
 Planetary gear set and final drive gears 
 Connected to front 2-wheel or all-wheel driveline 

 
 
 
 
 
 
 
 
 
 
MHT Front Module and Transmission 

 35 kW Permanent Magnet AC Generator Motor 
 Connected to ISC by 3-phase cables  
 Computer Controlled Disconnect Clutch between 

Conventional engine and Generator 
 Conventional 10 speed rear wheel drive 

transmission, with hydraulic modifications for 
Disconnect Clutch 

 Connected to rear-wheel or 4WD driveline 
 
 
 
 
 
 
 
 
 
 
Battery 

 Lithium-Ion battery chemistry 
 Liquid Cooled for better performance and packaging 

concerns 
 Various power ratings and energy capacities for 

different HEV powertrains – FHEV and PHEV variants 
will have different power levels and energy capacities.  
Powersplit and MHT systems use different size 
batteries with different ratings to match the electric drive system needs. 
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Powersplit HEV Propulsion Modes 

 
Series Mode 

 Used only when vehicle is not moving and the 
engine is running 

 Engine may be running for battery charging, 
cabin or battery temperature control, or catalyst 
warm-up. 

 
 
 
 
 
 
 
 
 
 
Positive Split Mode 

 Engine is ON and driving the generator motor to 
produce electricity 

 Power from the engine is split between the 
direct path to the road and the path through the 
generator motor 

 Generator power can flow to the battery or to 
the traction motor 

 The traction motor can operate as a motor or a 
generator to make up the difference between 
the engine power and the desired power 

 This is the preferred mode whenever the 
battery needs to be charged or when at 
moderate loads and low vehicle speeds 

 
 
 
 
Negative Split Mode 

 The engine is on and the generator motor 
consumes electrical energy to reduce engine 
speed 

 The traction motor can operate as a motor or a 
generator to make up the difference between 
the engine power and the desired power 

 Typical highway mode 
 Occurs when the engine needs to be on, the 

system can not be operated in parallel mode 
and the battery is charged near its upper limit 

 
 
 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 10 OF 388  

Electric Mode 

 The vehicle is propelled by stored electrical 
energy only 

 The engine is turned off 
 The tractive torque supplied from the traction 

motor 
 Preferred mode whenever the desired power is 

low enough such that it can be produced more 
efficiently by electrical system than engine   

 Preferred mode in reverse because the engine 
can not deliver reverse torque 

 Separate electric pump maintains power 
assisted steering 

 
 
 
City & Highway Traffic Scenarios 

 
Stopped 

 The engine will be off unless it needs to be on for reasons other than tractive power (Max A/C, vacuum, 
catalyst temp, heat, purge, low SOC) 

 
Launching 

 At low speed or low power demand, the launch mode will be electric, unless the engine needs to be on for 
other reasons. 

 At moderate speed or high desired power, the engine will come on. 
 
Entering highway or Passing 

 At high acceleration demand, the engine power will be boosted with battery power through the traction 
motor to provide quick V-6 like response. 

 
Cruising 

 At light load, the system may operate in parallel, positive split or negative split mode depending on the 
battery charge. 

 At heavy load (due to high speeds, weight, towing or grade), the system will be limited to engine only 
performance (no battery support). 

 Limited regenerative braking will be used. 
 
Exiting highway 

 Provides an opportunity for regenerative braking. 
 
Braking 

 At high speed, the engine torque is ramped down, the traction motor regenerates to a limit and the 
foundation brakes are applied as necessary (at the traction motor or battery regen limits). 

 At moderate and low speed, the engine will be turned off. 
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MHT System Propulsion Modes 
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PHEV On Board Charger 

Charge Fault HMI (Human Machine Interface) On the Vehicle  
 
Vehicle Interior 
 

o Cluster - Upon a charger fault, the BCCM and BECM can request the P/T malfunction indicator on the 
instrument cluster (amber wrench light). No specific message to point to the charge system which is 
similar to other onboard requests for this telltale. 

o 8” Centerstack Screen - A charging fault message will be displayed in 8” centerstack. 
 
Vehicle Exterior 
 
The vehicle will have a charge status indicator around the charge port located on the driver’s fender. Upon a 
charge fault, all segments of the light ring will flash rapidly or lit solid for 30 seconds. Note this timer is calibratable. 
 

  

Lighted ring indicates fault Ring illuminates in five segments representing 
20% increments of battery state of charge 
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Charge Fault HMI Near the Vehicle 
 
120V Convenience Cord 
 
The convenience cord includes a CCID box with HMI display. A triangle with a (!) LED in the center indicates the 
following fault conditions: 

o CCID self test failure 
o CCID microprocessor failure 
o GFCI final fault  
o Over current protection “final” fault 

 

 
 
240V Wall Mount Charger 
 
Red LED light illuminates indicating fault conditions. LED blinks unique codes depending on fault: 

o Vehicle fault – 1x / 2 sec 
o Contactor fault – 1x / 1 sec 
o CCID fault – 2x / 1 sec 
o Ground missing – 10x / 1 sec 
o Failed internal self test – on steady 
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Charge Fault HMI Remote from the Vehicle 
 
MyFord Mobile App 
 
Standard feature allowing cellular communication between vehicle and cell phone/computer 
New vehicle purchase includes pre-paid 5 year subscription (renewable) 
Upon charge fault, automatic alerts will be sent to the owner’s cell phone and/or computer via text/email message.  
The following reasons will trigger an alert: 

o Charging Fault (during charging only)  
o Scheduled Charge Not Occurring  
o Accidental Unplug -  if charger is unplugged and vehicle not driven within 15 minutes 

 
Upon request by owner, MyFord Mobile App also sends vehicle reports containing other information that could 
point to a charging fault: 

o Charge status, including: generic fault (not known if in the car or out of the car), fault inside car, fault 
outside car, charge in progress, charge scheduled, and charge complete 

o Plug status 
o Battery health – if BECM not requesting telltale, health is ok 
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Hybrid Electric Vehicle Control System – PowerSplit HEV 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hybrid Electric Vehicle Control System – MHT 

 

 
 
 

 

ECM – Engine Control Module
HPCM – Hybrid Powertrain Control Module 
BECM – Battery Energy Control Module
BSCM – Brake System Control Module
APPS – Acceleration Pedal Position Sensor 
BPPS– Brake Pedal Position Sensor (master cylinder pressure) 
PRNDL – Transmission Range Sensor
SC – Speed Control

Ford HEV Powertrain Control System 
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The PowerSplit Hybrid Electric Vehicle Control System and the MHT Hybrid Electric Control System both use four 
modules to control hybrid electric powertrain functions: 

The Engine Control Module (ECM) monitors driver inputs and controls engine related functions.  On 
the MHT system, this module also controls the 10 speed automatic transmission, and contains the 
Vehicle System Controller which manages most of the high level hybrid system control functions such 
as energy management, regenerative braking, and engine start/stop coordination with the Disconnect 
Clutch. 

The Hybrid Powertrain Control Module (HPCM) interprets driver inputs and controls energy 
management and generator and motor functions on powersplit HEV systems.  The Vehicle System 
Controller function is housed in the HPCM for Powersplit systems.  On MHT systems, the HPCM 
(single machine variant) only controls the single electric machine, and limited energy management 
functions. 

The Battery Energy Control Module (BECM) controls the high voltage battery pack. 

The Brake System Control Module (BSCM) monitors driver braking requests and controls the braking 
functions. 

All these modules use CAN communication for all diagnostic functions and normal-mode communications. 
 
The ECM is a stand-alone OBD-II control module and meets all J1979 requirements. These include generic 
DIDs, freeze frame storage, pending and confirmed DTC retrieval and clearing, Mode 06 test data, Mode 08 evap 
system test, Mode 09 VIN, CALID and CVN, and Mode 0A Permanent DTCs. The OBD-II monitors for the engine 
are similar to the monitors used by a conventional gasoline vehicle. The basic difference between a conventional 
gasoline engine and the hybrid engine is that the engine often shuts down while in electric mode. This sometimes 
requires active intervention by the diagnostic executive to ensure that all OBD-II monitor can complete. 
 
The HPCM is a stand-alone OBD-II control module and meets all J1979 requirements. These include generic 
DIDs, freeze frame storage, pending and confirmed DTC retrieval and clearing, and Mode 09 CALID and CVN, 
and Mode 0A Permanent DTCs. Some of the OBD-II monitors for hybrid system are similar to the monitors used 
by a conventional transmission; however, many of the monitors are unique to the hybrid generator and motor 
sensors and controls. The HPCM is housed within the Inverter System Controller (ISC) models, and is not 
serviceable with the exception of reflashing memory.  
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The Battery Energy Control Module (BECM) is a stand-alone OBD-II control module and meets all J1979 
requirements. These include generic PIDs, freeze frame storage, pending and confirmed DTC retrieval and 
clearing, and Mode 09 CALID and CVN. The BECM is housed within the battery pack and is not serviceable with 
the exception of reflashing memory. As a result, the BECM supports J1979 Mode 09 CALID and CVN. 
 
The Brake System Control Module (BSCM) is not an OBD-II control module but the DTC’s that affect the 
regenerative braking system enough to impact HEV or PHEV emissions will be stored and reported by the 
HPCM.  The HPCM will store those DTC’s from the BSCM that affect emissions, and will report the CALID and 
CVN of the BSCM as well as its own.   
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Catalyst Efficiency Monitor  

The Catalyst Efficiency Monitor uses an oxygen sensor after the catalyst to infer the hydrocarbon efficiency based 
on oxygen storage capacity of the ceria and precious metals in the washcoat. Under normal, closed-loop fuel 
conditions, high efficiency catalysts have significant oxygen storage. This makes the switching frequency of the rear 
HO2S very slow and reduces the amplitude of those. As catalyst efficiency deteriorates due to thermal and/or 
chemical deterioration, its ability to store oxygen declines and the post-catalyst HO2S signal begins to switch more 
rapidly with increasing amplitude. The predominant failure mode for high mileage catalysts is a combination of both 
chemical deterioration (phosphorus deposition on the front brick of the catalyst) and thermal deterioration. 

Index Ratio Method Using a Switching HO2S Sensor 

In order to assess catalyst oxygen storage, the catalyst monitor counts front HO2S switches during part-throttle, 
closed-loop fuel conditions after the engine is warmed-up and inferred catalyst temperature is within limits. Front 
switches are accumulated in up to three different air mass regions or cells. While catalyst monitoring entry conditions 
are being met, the front and rear HO2S signal lengths are continually being calculated. When the required number 
of front switches has accumulated in each cell (air mass region), the total signal length of the rear HO2S is divided 
by the total signal length of front HO2S to compute a catalyst index ratio. An index ratio near 0.0 indicates high 
oxygen storage capacity, hence high HC efficiency. An index ratio near 1.0 indicates low oxygen storage capacity, 
hence low HC efficiency. If the actual index ratio exceeds the threshold index ratio, the catalyst is considered failed.  

If the catalyst monitor does not complete during a particular driving cycle, the already-accumulated switch/signal-
length data is retained in Keep Alive Memory and is used during the next driving cycle to allow the catalyst monitor 
a better opportunity to complete, even under short or transient driving conditions. 

If th catalyst monitor runs to completion during a driving cycle, it will be allowed to run again and collect another set 
of data during the same driving cycle. This would allow the catalyst monitor to complete up to a maximum of two 
times per driving cycle, however, the in-use performance ratio numerator for the catalyst monitor will only be allowed 
to increment once per driving cycle. For example, if the catalyst monitor completes twice during the current driving 
cycle, the catalyst monitor in-use performance numerator will be incremented once during the current driving cycle 
and will incremented again for the second completion on the following driving cycle, after the catalyst monitor entry 
condition have been met. 

Index Ratio Method Using a Wide Range HO2S Sensor (UEGO) 

The switching HO2S control system compares the HO2S signals before and after the catalyst to assess catalyst 
oxygen storage. The front HO2S signal from UEGO control system is used to control to a target A/F ratio and does 
not have "switches" As a result, a modified version of index ratio based catalyst monitor is utilized. 

The UEGO signal is converted to an equivalent switching sensor signal using a table look up. The monitor performs 
a calibratable 10-20 second test during steady state rpm, load and engine air mass operating conditions at normal 
vehicle speeds. During the test, the fuel control system remains in closed loop, but the calibrations used for closed 
loop control may be limited by the catalyst monitor, therefore the monitor may be intrusive, depending on how it is 
calibrated.  In order to assess catalyst oxygen storage, the UEGO catalyst monitor is enabled during part-throttle, 
closed-loop fuel conditions after the engine is warmed-up and inferred catalyst temperature is within limits. While the 
catalyst monitoring entry conditions are being met, the rear HO2S signal length and the converted UEGO signal line 
length are continually being calculated. When the required total calibrated time has been accumulated, the total 
voltage signal length of the rear HO2S is divided by the total accumulated signal length of the converted UEGO 
signal. An index ratio near, 1.0 indicates low oxygen storage capacity, hence low HC/NOx efficiency. If the actual 
index ratio exceeds the calibrated threshold ratio the catalyst is considered failed. 
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Integrated Air/Fuel Method 

The Integrated Air/Fuel Catalyst Monitor assesses the oxygen storage capacity of a catalyst after a fuel cut event. 
The monitor integrates how much excess fuel is needed to drive the monitored catalyst to a rich condition starting 
from an oxygen-saturated, lean condition. Therefore, the monitor is a measure of how much fuel is required to force 
catalyst breakthrough from lean to rich. To accomplish this, the monitor runs during fuel reactivation following a Decel 
Fuel Shut Off (DFSO) event. The monitor completes after a calibrated number of DFSO monitoring events have 
occurred. The IAF catalyst monitor can be used with either a wide range O2 sensor (UEGO) or a conventional 
switching sensor (HEGO), however, the index ratio monitor has been found to yield better results with HEGO pre-
converter sensor. As a result, the direction for use of a HEGO pre-converter sensor is to use the index ratio monitor. 

Functionally, the equation is: 
 
 
 
 
 

where the units are in pounds mass of fuel.  
 
The monitor runs during reactivation fueling following an injector cut. The diagram below shows examples of one 
DFSO event with a threshold catalyst and with a Full Useful Life catalyst where: 
 

o INJON = # of injectors on.  

o CMS is the catalyst monitor sensor voltage. When the rear O2 sensor crosses 0.45 volts (i.e. rich) the 
monitor will complete for the given DFSO event.  

o LAM (LAMBDA) is the front O2 sensor (UEGO) signal.  

o CATMN_IAF_SUM is the integral from the equations above (Y axis on the right).  

 

 

In this example, CATMN_IAF_SUM is small because it doesn't take much fuel to break through a low oxygen storage 
threshold catalyst. 
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In this example, CATMN_IAF_SUM is much larger because it takes a substantial amount of fuel to break through a 
high oxygen storage threshold catalyst. 

Reactivation fuel is limited by the catalyst monitor to optimize fuel economy and minimize emissions. A “green” 
catalyst with a lot of oxygen storage capability would require a large amount of reactivation fuel to completely break 
through and get the rear O2 sensor to switch rich. Reactivation fuel is clipped to a maximum level so that normal 
closed loop fuel control can be resumed when a calibrated amount of reactivation fuel has been delivered.  When 
the reactivation fuel is clipped, an estimate of the additional fuel required for break through is added to the clipped 
value. 

There are two sets of entry conditions into the IAF catalyst monitor. The high level entry conditions determine that 
the monitor would like to run following the next injector fuel cut event. The lower level entry conditions determine that 
the fuel cut-off event was suitable for monitoring and the monitor will run as soon as the injectors come back on. 

1. The high level entry conditions are met when:  

o There are no sensor/hardware faults 

o The base monitor entry conditions have been met (ECT, IAT, cat temp, fuel level, air mass flow rate) 

o Required number of IAF monitoring events have not yet completed 

2. The lower level entry conditions are met when: 

o The injectors are off for a minimum (calibratable) time 

o The catalyst is believed to be saturated with oxygen (rear O2 indicates lean) 

o The catalyst/rear O2 has been rich at least once since the last monitor event. 

  

Full Useful Life Catalyst -  IAF Catalyst Monitor Integration CATMN_IAF_SUM
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The “Gap” 

The catalyst monitor uses response of the rear O2 sensor (internally called a CMS, Catalyst Monitor Sensor) to 
assess the oxygen storage capacity of the catalyst. If the rear O2 sensor slows down, it will look as though the 
catalyst has more oxygen storage than it actually has. If the response becomes slow enough, the catalyst monitor 
could falsely pass a deteriorated catalyst. In practice, the rear O2 sensor response rate is monitored by Rear HO2S 
Decel Fuel Shut Off Response Test. A slow rear O2 sensor will set a DTC P013A/P013C.  A stuck in range CMS 
sensor will set  P013E/P014A (MY2018 and previous) or P2270 / P2271 / P2272 / P2273 (MY19 and later). The 
region where a slow rear O2 sensor affects the catalyst monitor results up to the point where the Rear HO2S Decel 
Fuel Shut Off Response Test will flag a slow sensor is commonly referred to as a “gap”. The OBD regulations require 
that manufacturers minimize any gap remaining between the worst performing acceptable rear O2 sensor and a 
nominal (normal) sensor. In other words, the “gap” is the difference between the sensor response for which  the Rear 
O2 sensor monitor will set a DTC versus the sensor response that will false pass the catalyst monitor. 

On one end, the gap can be reduced by making the Rear HO2S Decel Fuel Shut Off Response Test more accurate. 
This can be accomplished by reducing the variability in the slew rate calculation by sampling the rear O2 signal faster 
and employing improved filtering and averaging techniques. The resulting slew rate is a direct measurement of 
sensor response. The slew rate calculation has more variability for a fast sensor versus a slow sensor. This is 
because you get a lot of sensor voltage samples on a slow sensor, but you only get a few on a fast sensor. This 
characteristic, however, provides us with an accurate slew rate for a slow sensor – the sensor of interest. 

On the other end, the gap can be reduced by calibrating the catalyst monitor thresholds with a worst case, slow 
sensor. Although this reduces the gap, it increases the potential to falsely fail an acceptable catalyst, and it increases 
the amount of reactivation fuel needed to complete the catalyst monitor. This increases fuel consumption and 
emissions.  

The example below the Full Useful Life catalyst monitor distribution shifts to the right towards the threshold catalyst 
distribution. This reduces the separation between acceptable and failed catalyst and increases the amount of 
reactivation fuel needed to complete the monitor. 

 

 

 

 

 

 

 
Instead of calibrating to the worst case (slow) sensor, strategy was added to adjust the catalyst monitor thresholds 
to account for a sensor with slow response. The “No-delay” CMS slew rate/slope measurement has a lot of variability 
however; a slow sensor has very tight slew rate/slope distribution. This characteristic was used to accurately adjust 
cat monitor thresholds for slow sensor, where it is the most critical.  

Catalyst monitor thresholds are a function CMS slew rate/slope as shown in the chart below. In the example shown 
below, the following relationships were used to determine the calibration: 

 The delay calibration value will be set to the fault limit of the Rear HO2S Decel Fuel Shut Off Response 
Test. In this example, the monitor detects and sets a MIL for a 500 msec fault level. 

 The no delay calibration will be set to the CMS delay that begins to have an observable effect on catalyst 
monitor results.  In the example above this point occurs at a 300 msec delay. 
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 Between 300 msec and 500 msec delay, the fault threshold will be a linear interpolation between the 300 
msec and 500 msec thresholds. 

Similarly, the reactivation fuel limits are a function CMS slew rate/slope as shown in the chart below.  

 

 

 

 

 

 

The variable thresholds apply to the normal EWMA as well as the Fast Initial Response and the Step Change Logic 
thresholds. 

Step Change Logic thresholds: 

 catmn_scl_thld_nodly => Set to the max of (Threshold No Delay mean or Empty Can mean + 3 sigma). The 
chart shows the scl_thld_nodly = Empty can mean + 3 sigma.  

 catmn_scl_thld_cmsdly => Set to: max of (Threshold 500 msec Delay mean or Empty Can mean + 3 sigma). 
The chart shows the scl_thld_ cmsdly = 500 msec mean 

Normal EWMA and Fast Initial Response thresholds: 

 catmn_nom_thld_nodly => Set to the max of (Threshold No Delay mean + 3 sigma, or empty can + 3 sigma) 

 catmn_nom_thld_cmsdly => Set to the max of (Threshold 500 ms mean + 3 sigma or empty can + 3 sigma) 

 

 

 

 

 

 

 

 

 

 

Black Distribution = Empty Can Data 
Dark Red Distribution = Threshold Catalyst, No Delay CMS 
Purple Distribution = Threshold Catalyst, 500 msec Delay CMS. 
Orange dashed line Distribution = Full Useful Life Catalyst 
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General Catalyst Monitor Operation 

Rear HO2S sensors can be located in various ways to monitor different kinds of exhaust systems. In-line engines 
and many V-engines are monitored by individual bank. A rear HO2S sensor is used along with the front, fuel-control 
HO2S sensor for each bank. Two sensors are used on an in-line engine; four sensors are used on a V-engine.  
Some V-engines have exhaust banks that combine into a single underbody catalyst. These systems are referred to 
as Y-pipe systems. They use only one rear HO2S sensor along with the two front, fuel-control HO2S sensors. Y-
pipe system use three sensors in all. For Y-pipe systems which utilize switching front O2 sensors, the two front HO2S 
sensor signals are combined by the software to infer what the HO2S signal would have been in front of the monitored 
catalyst. The inferred front HO2S signal and the actual single, rear HO2S signal is then used to calculate the switch 
ratio. 

Many vehicles monitor less than 100% of the catalyst volume – often the first catalyst brick of the catalyst system. 
Partial volume monitoring is done on LEV-II vehicles in order to meet the 1.75 * emission-standard threshold for 
NMHC and NOx. The rationale for this practice is that the catalysts nearest the engine deteriorate first, allowing the 
catalyst monitor to be more sensitive and illuminate the MIL properly at lower emission standards.  

Many applications that utilize partial-volume monitoring place the rear HO2S sensor after the first light-off catalyst 
can or, after the second catalyst can in a three-can per bank system. (A few applications placed the HO2S in the 
middle of the catalyst can, between the first and second bricks.)  

The Integrated Air/Fuel Catalyst Monitor can be used to monitor the entire catalyst volume, even on LEV-II vehicles. 

Index ratios for ethanol (Flex fuel) vehicles vary based on the changing concentration of alcohol in the fuel. The 
malfunction threshold typically increases as the percent alcohol increases. For example, a malfunction threshold of 
0.5 may be used at E10 (10% ethanol) and 0.9 may be used at E85 (85% ethanol). The malfunction thresholds are 
therefore adjusted based on the % alcohol in the fuel. (Note: Normal gasoline is allowed to contain up to 10% ethanol 
(E10)). 

Both IAF and index ratio catalyst monitors use trip to trip filtering of the results in order to improve the robustness of 
the monitor.  This is also known as Exponentially Weighted Moving Average (EWMA) algorithm. The EWMA logic 
incorporates several important CARB requirements. These are:  

 Fast Initial Response (FIR): The first 4 tests after a battery disconnect or code clear will process 
unfiltered data to quickly indicate a fault. The FIR will use a 2-trip MIL. This will help the service 
technician determine that a fault has been fixed. 

 Step-change Logic (SCL): The logic will detect an abrupt change from a no-fault condition to a 
fault condition. The SCL will be active after the 4th catalyst monitor cycle and will also use a 2-
trip MIL. This will illuminate the MIL when a fault is instantaneously induced. 

 Normal EWMA (NORM): This is the normal mode of operation and uses an Exponentially 
Weighted Moving Average (EWMA) to filter the catalyst monitor test data. It is employed after 
the 4th catalyst test and will illuminate a MIL during the drive cycle where the EWMA value 
exceeds the fault threshold. (1 trip MIL). 
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Starting in the 2010 ½ Model Year and later, the catalyst monitor will employ catalyst break-in logic. This logic will 
prevent the catalyst monitor from running until after a catalyst break-in period.  

The catalyst monitor will not run on a new vehicle from the assembly plant until 60 minutes of time above a catalyst 
temperature (typically 800 to 1100 deg F) has been accumulated or 300 miles has elapsed. 

New modules at the assembly plant will have an NVRAM flag initialized to delay the catalyst monitor. Service 
modules and re-flash software will have the flag set to allow that catalyst monitor to run. The flag cannot be reset to 
delay the catalyst monitor from running by any tool or service procedure. 
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Integrated Air Fuel Catalyst Monitor 
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CATALYST MONITOR OPERATION: 

DTCs P0420 - Catalyst System Efficiency Below Threshold, Bank 1 (or Y-pipe),     
P0430 - Catalyst System Efficiency Below Threshold, Bank 2 

Monitor execution once per driving cycle 

Monitor Sequence HO2S response test complete and no DTCs (P0133/P0153) prior to calculating 
switch ratio, no SAIR pump stuck on DTCs (P0412/P1414), no evap leak check 
DTCs (P0442/P0456), no EGR stuck open DTCs (P0402) 

Sensors OK   ECT, IAT, TP, VSS, CKP, MAF, no misfire DTCs (P0300, P0310), no ignition 
coil DTCs (P0351-P0358), no fuel monitor DTCs (P0171, P0172, P0174. 
P0175), no VCT DTCs (P0010-P0017, P052A, P052B, P0344, P0365, P0369-
bank1) (P0018 thru P0025,P052C, P052D, P0349, P0390, P0394- bank2 ).no 
evap system DTCs (P0443, P0446, P0455, P0457, P1450/P0496), no ETC 
system DTCs (P0122, P0123, P0222, P0223, P02135) (P2101, P2107, P2111, 
P2112) (P0600, P060A, P060B, P060C, P061B, P061C, P061D, P1674, 
U0300).  No UEGO or HO2S DTCs. 

Monitoring Duration Approximately 700 seconds during appropriate FTP conditions (approximately 
100 to 200 oxygen sensor switches are collected) for switching O2 control sensors  

Approximately 10 to 20 seconds for wide range O2 index ratio monitor. 

3 Decel Fuel Cutoff events for IAF catalyst monitor 

 

TYPICAL INDEX RATIO CATALYST MONITOR ENTRY CONDITIONS: 

Entry condition Minimum Maximum 

Engine Coolant Temp 170 oF 230 oF 

Intake Air Temp 20 oF 180 oF 

Time since entering closed loop fuel 30 sec  

Inferred Rear HO2S sensor Temperature 900 oF  

EGR flow (Note: an EGR fault disables EGR) 1% 12% 

Vehicle Speed 5 mph 70 mph 

Fuel Level 15%  

First Air Mass Cell 1.0 lb/min 2.0 lb/min 

     Engine RPM for first air mass cell 1,000 rpm 1,300 rpm 

     Engine Load for first air mass cell  15% 35% 

     Monitored catalyst mid-bed temp. (inferred)  850 oF 1,200 oF 

     Number of front O2 switches required  50  

Second Air Mass Cell 2.0 lb/min 3.0 lb/min 

     Engine RPM for second air mass cell 1,200 rpm 1,500 rpm 

     Engine Load for second air mass cell  20% 35% 

Third Air Mass Cell 3.0 lb/min 4.0 lb/min 

     Engine RPM for third air mass cell 1,300 rpm 1,600 rpm 

     Engine Load for third air mass cell  20% 40% 
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(Note: Engine rpm and load values for each air mass cell can vary as a function of the power-to-weight ratio of 
the engine, transmission and axle gearing and tire size.)  
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TYPICAL IAF CATALYST MONITOR ENTRY CONDITIONS: 

Entry condition Minimum Maximum 

Engine Coolant Temp 160 oF 250 oF 

Intake Air Temp 20 oF 140 oF 

Inferred catalyst mid-bed temperature 510 C 815 C 

Fuel Level 15%  

Air Mass  2.0 lb/min 

Minimum inferred rear O2 sensor temperature 800 oF  

Fuel monitor learned within limits 97% 103% 

Rear O2 sensor rich since last monitor attempt 0.45 volts  

Rear O2 sensor lean with injectors off (voltage needed to enter monitor)  0.1 volts 

Rear O2 sensor reads rich after fuel turned back on (voltage needed to 
complete monitor) 

0.45 volts  

 

TYPICAL MALFUNCTION THRESHOLDS: 

Catalyst monitor index ratio > 0.75 (bank monitor) 

Catalyst monitor index-ratio > 0.60 (Y-pipe monitor) 

Catalyst monitor index ratio > 0.50 for E10 to > 0.90 for E85 (flex fuel vehicles) 

 

Mode $06 reporting for IAF Catalyst Monitor 

The catalyst monitor results are converted to a ratio for Mode $06 reporting to keep the same look and feel for the 
service technician. The equation for calculating the Mode $06 monitor result is: 

1 – (Actual reactivation fuel/ Good catalyst reactivation fuel) 

Good catalyst reactivation fuel is intended to represent what the monitor would measure for a green catalyst. 

 

J1979 CATALYST MONITOR MODE $06 DATA 

Monitor ID Test ID Description  

$21 $81 Bank 1 Oxygen Storage Capacity and max. limit (P0420) unitless 

$22 $81 Bank 2 Oxygen Storage Capacity and max. limit (P0430) unitless 

 
 
** NOTE: In this document, a monitor or sensor is considered OK if there are no DTCs stored for that component or 
system at the time the monitor is running. 
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Misfire Monitor  

The input to the Misfire Monitor is the signal from the crankshaft position sensor and timing wheel.  The signal is 
acquired and processed by the PCM and provided to the Misfire Monitor as individual tooth period measurements.  
The Monitor uses the tooth period measurements to calculate crankshaft acceleration signals for misfire detection.  
All misfire processing is performed in software. 

Two different technologies are used for misfire monitoring. They are the Low Data Rate (LDR), and High Data Rate 
(HDR) systems. The LDR system is capable of meeting the FTP monitoring requirements on most engines and is 
capable of meeting “full-range” misfire monitoring requirements on 3 and 4-cylinder engines.  It is also used on 6 
cylinder engines with rear mounted crank sensors. The HDR system is capable of meeting “full-range” misfire 
monitoring requirements on 8 and 10 cylinder engines.  

All software allows for detection of misfires within 2 engine revolutions after engine start/restart (> 150 rpm below 
warm idle speed) for conventional and stop-start vehicles and 2 engine revolutions after engine fueling begins for 
engine start/restart for hybrid vehicles. 

The Monitor includes a diagnostic check on the crank sensor input.  The Monitor checks the number of tooth period 
measurements received on each cylinder event.  A P033F DTC (or P1336 for some modules) will be set if the Monitor 
receives an invalid number of tooth period measurements.  A P033F (or P1336) points to noise present on the crank 
sensor input or a lack of synchronization between the cam and crank sensors. 

Low Data Rate System 

The LDR Misfire Monitor measures one crankshaft rotation time interval for each cylinder event). The PCM calculates 
crankshaft rotational velocity for each cylinder from this crankshaft position signal. The acceleration for each cylinder 
can then be calculated using successive velocity values.  The changes in overall engine rpm are removed by 
subtracting the median engine acceleration over a complete engine cycle. The crankshaft acceleration is then 
processed by three algorithms. The first algorithm, called pattern cancellation, is optimized for detection of sporadic 
patterns of misfire.  The algorithm learns the normal pattern of cylinder accelerations from the mostly good firing 
events and is then able to accurately detect deviations from that pattern.  The second algorithm, called pattern 
cancellation by opposing engine revolution or “PC-rev”, is optimized for single cylinder patterns.  The algorithm 
compares the acceleration of a cylinder to its opposite cylinder on the opposing engine revolution.  The algorithm 
learns the normal patterns that repeat every engine revolution and is then able to accurately detect deviations 
between the paired cylinders.  The third algorithm is a non-filtered acceleration signal that is a general purpose signal 
for all patterns including multi-cylinder patterns. The resulting deviant cylinder acceleration values are used in 
evaluating misfire in the “General Misfire Algorithm Processing” section below. 

High Data Rate System 

The High Data Rate (HDR) Misfire Monitor uses a high data rate crankshaft position signal, (i.e. onetime 
measurement signal per each 3 teeth for a total of 40 measurements for one engine cycle on a 60-2 tooth wheel). 
This high-resolution signal is processed with a digital low pass filter.  The low pass filter filters the high-resolution 
crankshaft velocity signal to remove some of the crankshaft torsional vibrations that degrade signal to noise. Two 
low pass filters are used to enhance detection capability – a "base" filter and a more aggressive filter to enhance 
single-cylinder capability at higher rpm. This significantly improves detection capability for continuous misfires on 
single cylinders up to redline.  The high-resolution acceleration can then be calculated using successive velocity 
values.  The changes in overall engine rpm are removed by subtracting the median engine acceleration over a 
complete engine cycle. The crankshaft acceleration is then processed by three algorithms similar to the LDR system.  
The final stage is to decimate the high resolution signals by selecting the peak acceleration values from within a 
window location for each cylinder.   The resulting deviant cylinder acceleration values are used in evaluating misfire 
in the “General Misfire Algorithm Processing” section below.  
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Misfire Monitor Overview 
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Example Low Data Rate and High Data Rate Time Interval Measurements 

 

 

 

  

Example HDR Tooth Period Measurements (V8 engine with 36-1 Tooth Wheel)

CKP

Example LDR Tooth Period Measurements (V8 engine with 36-1 Tooth Wheel)

TDC TDC TDC TDC

TDC TDC TDC TDC

PIP

CKP

PIP

hdrT[0]

hdrT[1] hdrT[3] hdrT[5] hdrT[7] hdrT[10] hdrT[12] hdrT[14] hdrT[16] hdrT[18]hdrT[35]

hdrT[2] hdrT[4] hdrT[6] hdrT[8] hdrT[11] hdrT[13] hdrT[15] hdrT[17]

ldrT[0]

ldrT[7] ldrT[1]

ldrT[2]

ldrT[3]

one engine revolution (360 degCA of rotation)

one cylinder event

One time measurement per each cylinder event

One time measurement per each 2 teeth (36 measurements over 720 degCA of rotation)
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311513
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121086420
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TDC
Rev #1
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565452

494745434139
50484644424038

3533
363432

37

TDC

Cyl index #1
Cyl index #4

(Rev #2)

CPS

PIP

54 degCA
180 degCA

Cyl #1

Measurement Windows

Example HDR measurement windows for 8 cylinder engine with 60-2 wheel

311513
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TDC
Rev #1

57555351
565452

494745434139
50484644424038
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363432

37

TDC
(Rev #2)

CPS

PIP

Cyl #1

HDR Measurement Windows

TDC TDC

T[0]

T[1]

T[2]

T[3]

T[4]

T[5]

T[6]

T[7]

T[8]

T[9]

T[10]

T[11]

T[12]

T[13]

T[14]

T[15]

T[16]

T[17]

T[18]

T[19]

One time measurement per each 3 teeth (20 measurements per engine revolution)

Example LDR measurement windows for 4 cylinder engine with 60-2 wheel

(Cyl index #3)
(Cyl index #2)

One time measurement per each cylinder

one engine revolution (360 degCA of rotation)

one engine revolution (360 degCA of rotation)
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Example Misfire Deviant Acceleration Signals (from 4 cylinder engine) 
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General Misfire Algorithm Processing 

The acceleration that a piston undergoes during a normal firing event is directly related to the amount of torque that 
cylinder produces. The calculated piston/cylinder acceleration value(s) are compared to a misfire threshold that is 
continuously adjusted based on inferred engine torque. Deviant accelerations exceeding the threshold are 
conditionally labeled as misfires. A threshold multiplier is used during startup CSER to compensate the thresholds 
for the reduction in signal amplitude during spark retard conditions.  Threshold adjustments may also be applied to 
compensate for torque reduction during gear shift events, and to compensate for changes in driveline coupling with 
torque convertor lock status. 

The calculated deviant acceleration value(s) are also evaluated for noise. Normally, misfire results in a non-
symmetrical loss of cylinder acceleration. Mechanical noise, such as rough roads or crankshaft oscillations at low 
rpm/high load (“lugging”) conditions, will produce symmetrical, positive acceleration variations. Noise limits are 
calculated by applying a negative multiplier to the misfire threshold. If the noise limits are exceeded, a noisy signal 
condition is inferred and the misfire monitor is suspended for a brief interval. Noise free deviant acceleration 
exceeding a given threshold is labeled a misfire. 

On some vehicles with 4 cylinder engines, the signals are also evaluated for noise from mechanical resonance in 
the transmission hardware (ex. Dual Mass Flywheels) at low load conditions.  This mechanical noise can produce 
acceleration variations that are indistinguishable from a paired cylinder misfire pattern.  The software includes a 
check of the UEGO signal when a paired cylinder misfire pattern is present.  Normally, there will be a lean shift on 
the UEGO if 2 out of 4 cylinders are misfiring.  If the UEGO does not indicate lean, a noisy signal condition is inferred 
and the misfire monitor is suspended while the conditions are present. 

The number of misfires is counted over a continuous 200 revolution and 1000 revolution period. (The revolution 
counters are not reset if the misfire monitor is temporarily disabled such as for negative torque mode, etc.) At the 
end of the evaluation period, the total misfire rate and the misfire rate for each individual cylinder is computed. The 
misfire rate is evaluated every 200 revolution period (Type A) and compared to a threshold value obtained from an 
engine speed/load table. This misfire threshold is designed to prevent damage to the catalyst due to sustained 
excessive temperature (1832°F for Pd-only high tech washcoat). If the misfire threshold is exceeded and the catalyst 
temperature model calculates a catalyst mid-bed temperature that exceeds the catalyst damage threshold, the MIL 
blinks at a 1 Hz rate while the misfire is present. If the misfire occurs again on a subsequent driving cycle, the MIL is 
illuminated. 

At high engine speed and load operating conditions the Monitor continuously evaluates the misfire rate during each 
200 revolution period.  If a sufficient number of misfire events have been accumulated within a 200 revolution block 
such that the misfire threshold is already exceeded before the end of the block has been reached, the Monitor will 
declare a fault immediately rather than wait for the end of the block.  This improves the capability of the Monitor to 
prevent damage to the catalyst. 

If a single cylinder (i.e. > 90% of misfires attributed to one cylinder) is determined to be consistently misfiring in excess 
of the catalyst damage criteria, the Monitor will initiate failure mode effects management (FMEM) to prevent catalyst 
damage.  The fuel injector to that cylinder will be shut off for a minimum of 30 seconds. Up to two cylinders may be 
disabled at the same time on 6 and 8 cylinder engines and one cylinder is disabled on 4 cylinder engines. Fuel 
control will go open loop and target lambda slightly lean (~1.05). The software may also use the throttle to limit airflow 
(limit boost) on GTDI engines for additional exhaust component protection. After 30 seconds, the injector is re-
enabled and the system returns to normal operation. On some vehicles, the software may continue FMEM beyond 
30 seconds if the engine is operating at high speed or load at the end of the 30 second period.  The software will 
wait for a low airflow condition (~1 to 5 second tip-out) to exit from FMEM.  This protects the catalyst should the 
misfire fault still be present when the fuel injector is turned back on.  If misfire on that cylinder is again detected after 
200 revs (about 5 to 10 seconds), the fuel injector will be shut off again and the process will repeat until the misfire 
is no longer present. Note that ignition coil primary circuit failures (see CCM section) will trigger the same type of fuel 
injector disablement. If a particular cylinder cannot be determined, fuel control will still go open loop and target lambda 
slightly lean (~1.05) to limit catalyst temperatures.  

If fuel level is below 15%, the misfire monitor continues to evaluate misfire over every 200 revolution period to 
determine if catalyst damaging misfire is present so that the fuel shut-off FMEM can be utilized to control catalyst 
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temperatures. If this is the case, a P0313 DTC will be set to indicate that misfire occurred at low fuel levels. The 
P0313 DTC is set in place of engine misfire codes (P030x) if a misfire fault is detected with low fuel level. 

The misfire rate is also evaluated every 1000 revolution period and compared to a single (Type B) threshold value 
to indicate an emission-threshold malfunction, which can be either a single 1000 revolution exceedance from startup 
or four subsequent 1000 revolution exceedances on a drive cycle after start-up. Some vehicles will set a P0316 DTC 
if the Type B malfunction threshold is exceeded during the first 1,000 revs after engine startup. This DTC is normally 
stored in addition to the normal P03xx DTC that indicates the misfiring cylinder(s). If misfire is detected but cannot 
be attributed to a specific cylinder, a P0300 is stored. This may occur on some vehicles at higher engine speeds, for 
example, above 3,500 rpm. 

Rough Road Detection 

The Misfire Monitor includes a Rough Road Detection (RRD) system to eliminate false misfire indications due to 
rough road conditions. The RRD system uses data from ABS wheel speed sensors for estimating the severity of 
rough road conditions. This is a more direct measurement of rough road over other methods which are based on 
driveline feedback via crankshaft velocity measurements. It improves accuracy over these other methods since it 
eliminates interactions with actual misfire. 

In the event of an RRD system failure, the RRD output will be ignored and the Misfire Monitor will remain active.  An 
RRD system failure could be caused by a failure in any of the input signals to the algorithm. This includes the ABS 
wheel speed sensors, Brake Pedal sensor, or CAN bus hardware failures. Specific DTCs will indicate the source of 
these component failures. 

A redundant check is also performed on the RRD system to verify it is not stuck high due to other unforeseen causes. 
If the RRD system indicates rough road during low vehicle speed conditions where it is not expected, the RRD output 
will be ignored and the Misfire Monitor will remain active. 

Profile Correction 

"Profile correction" software is used to learn and correct for mechanical inaccuracies in the crankshaft position wheel 
tooth spacing. Since the sum of all the angles between crankshaft teeth must equal 720o over one full engine cycle 
of rotation (2 revolutions), a correction factor can be calculated for each misfire sample interval that makes all the 
angles between individual teeth equal. The software learns one profile correction factor per each tooth over one full 
engine cycle of rotation (ex. 120 correction factors for a 60 tooth wheel).  Older software may calculate and apply 
fewer profile correction factors (ex. one correction factor per cylinder for older Low Data Rate systems or one 
correction factor per multiple teeth for older High Data Rate systems). 

The corrections are calculated from several engine cycles of misfire sample interval data. The correction factors are 
the average of a selected number of samples. In order to assure the accuracy of these corrections, a tolerance is 
placed on the incoming values such that an individual correction factor must be repeatable within the tolerance during 
learning. This is to reduce the possibility of learning bad corrections due to crankshaft velocity disturbances. 

Since inaccuracies in the wheel tooth spacing can produce a false indication of misfire, the misfire monitor is not 
active until the corrections are learned. Two methods of learning profile correction are used: 

 Neutral Profile Correction and Non Volatile Memory 

 Customer Drive Cycle for Profile Correction (60-40 MPH Deceleration) 
 
Neutral Profile Correction and Non-Volatile Memory 

Neutral profile learning is used at End of Line to learn profile correction via a series of one or more neutral engine 
rpm throttle snaps. This allows the Misfire Monitor to be activated at the Assembly Plant.  A Test Tool command is 
required to enable this method of learning, so this method will only be performed by a Plant or Service technician. 
Learning profile correction factors at high-speed (3,000 rpm) neutral conditions versus during 60-40 mph decels 
optimizes correction factors for higher rpms where they are most needed and eliminates driveline/transmission and 
road noise effects. This improves signal to noise characteristics which means improved detection capability. 
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HEV vehicles uses a different method for Neutral profile learning.  The HEV electric motor will pull the engine up to 
a constant engine speed (1500 rpm) with fuel shutoff.  The profile correction factors are learned while the electric 
motor is spinning the engine.  A Test Tool command is also required to enable this HEV method of learning. 

The profile correction factors learned at the Assembly Plant are stored into non-volatile memory. This eliminates the 
need for specific customer drive cycles. However, misfire profiles may need to be relearned in the Service Bay using 
a service procedure if major engine work is done or the PCM is replaced. (Re-learning is not required for a reflash.) 

On many newer 20MY+ vehicles, and on selected older MY vehicles, the neutral profile correction strategy is the 
only method used for profile correction learning. In the event of a loss of non-volatile memory contents (new PCM 
installed), the correction factors are lost and must be relearned. DTC P0315 is set until the misfire profile is relearned 
using a scan tool procedure. 

The neutral profile correction strategy is available on most gasoline engine vehicles.  It is not available on diesel 
engine vehicles. 

Customer Drive Cycle for Profile Correction (60-40 MPH Deceleration) 

This method was the traditional method for profile correction learning until the introduction of Neutral Profile 
Correction.  It is now only used as a backup method. 

To prevent any fueling or combustion differences from affecting the correction factors, learning is done during 
deceleration fuel shut off (DFSO). This can be done during closed throttle, non-braking, defueled decelerations in 
the 97 to 64 km/h (60 to 40 MPH) range after exceeding 97 km/h (60 MPH) (likely to correspond to a freeway exit 
condition). In order to minimize the learning time for correction factors, a more aggressive DFSO strategy may be 
used when the conditions for learning are present. The corrections are typically learned in a single 97 to 64 km/h (60 
to 40 MPH) deceleration, but may take up to 3 such decelerations or a higher number of shorter decelerations. If the 
software is unable to learn a profile after three, 97 to 64 km/h (60 to 40 MPH) deceleration cycles, DTC P0315 is set. 

Misfire Monitor Operation:  

DTCs P0300 to P0310 (general and specific cylinder misfire) 

P033F or P1336 (noisy crank sensor, no cam/crank synchronization) 

P0315 (unable to learn profile) 

P0316 (misfire during first 1,000 revs after start-up) 

P0313 (misfire detected with low fuel level) 

Monitor execution Continuous, misfire rate calculated every 200 or 1000 revs 

Monitor Sequence None 

Sensors OK CKP, CMP, MAF, ECT/CHT 

Monitoring Duration Entire driving cycle (see disablement conditions below) 

 
Typical misfire monitor entry conditions: 

Entry condition Minimum Maximum 

Time since engine start-up 0 seconds 0 seconds 

Engine Coolant Temperature 20 oF 250 oF 

RPM Range (Full-Range Misfire certified, with 2 rev 
delay) 

2 revs after exceeding 
150 rpm below “drive” 
idle rpm 

redline on tach or fuel 
cutoff 

Profile correction factors learned in NVRAM Yes  
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Fuel tank level 15%  

 
Typical misfire temporary disablement conditions: 

Temporary disablement conditions: 

Closed throttle decel (negative torque, engine being driven) > -100 ft lbs 

Fuel shut-off due to vehicle-speed limiting or engine-rpm limiting mode 

High rate of change of torque (heavy throttle tip-in or tip out) > -450 deg/sec or 250 deg/sec ; > -200 ft lbs/sec 
or > 250 ft lbs/sec 

Rough Road conditions present 

 
Typical misfire monitor malfunction thresholds: 

Type A (catalyst damaging misfire rate): misfire rate is an rpm/load table ranging from 40% at idle to 4% at high 
rpm and loads 

Type B (emission threshold rate): 0.9% to 1.5% 

 
 

J1979 Misfire Mode $06 Data 

Monitor ID Test ID Description  

A1 $80 Total engine misfire and catalyst damage misfire rate (updated every 
200 revolutions) (P030x) 

percent 

A1 $81 Total engine misfire and emission threshold misfire rate (updated every 
1,000 revolutions) (P030x) 

percent 

A1 $82 Highest catalyst-damage misfire and catalyst damage threshold misfire 
rate (updated when DTC set or clears) (P030x) 

percent 

A1 $83 Highest emission-threshold misfire and emission threshold misfire rate 
(updated when DTC set or clears) (P030x) 

percent 

A1 $84 Inferred catalyst mid-bed temperature (P030x) oC 

A2 – AD $0B EWMA misfire counts for last 10 driving cycles (P030x) events 

A2 – AD $0C Misfire counts for last/current driving cycle (P030x) events 

A2 – AD $80 Cylinder X misfire rate and catalyst damage misfire rate (updated every 
200 revolutions) (P030x) 

percent 

A2 – AD $81 Cylinder X misfire rate and emission threshold misfire rate (updated 
every 1,000 revolutions) (P030x) 

percent 
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The profile learning operation includes DTC P0315 if profile correction factors are not learned. On selected 
vehicles, this code is set immediately after a new PCM is installed until the scan tool procedure for Neutral Profile 
Correction is completed.  On all other vehicles, this code is set if profile learning does not complete during the 
Customer Drive Cycle for Profile Correction. 
 
 

Profile Correction Operation 

DTCs P0315 - unable to learn profile in three 60 to 40 mph decels 

Monitor Execution Once per profile learning sequence. 

Monitor Sequence: Profile must be learned before misfire monitor is active. 

Sensors OK: CKP, CMP, CKP/CMP in synch 

Monitoring Duration; 10 cumulative seconds in conditions 

(a maximum of three 60-40 mph defueled decels) 

 
Typical profile learning entry conditions (Customer drive cycle): 

Entry condition Minimum Maximum 

Engine in decel-fuel cutout mode for 4 engine cycles   

Brakes applied (Brake On/Off Switch) No No 

Engine RPM 1300 rpm 3700 rpm 

Change in RPM  600 rpm/background 
loop 

Vehicle Speed  30 mph 75 mph 

Learning tolerance  1% 

 
Typical profile learning entry conditions (Assembly Plant or Service Bay): 

Entry condition Minimum Maximum 

Engine in decel-fuel cutout mode for 4 engine cycles   

Park/Neutral gear   

Engine RPM 2000 rpm 3000 rpm 

Learning tolerance  1% 
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EVAP System Monitor - Overview 

Evap Monitor Overview 

Currently, there are two kinds of hybrid vehicle. One is the Plug-In Hybrid Electric Vehicle (PHEV) and the other is 
Full Hybrid Electric Vehicle (FHEV). PHEV has the capability to charge its battery by plugging into the grid as well as 
using engine-driven generator and regenerative brakes while driving. The FHEV can charge its battery from the 
engine-driven generator and the regenerative braking mechanism. 
 
For both types of vehicle, engine operation could be minimal or none depending on the drive cycle. This poses a 
challenge, as historically evaporative leak diagnostics have relied on a running engine to evacuate the tank and 
perform leak diagnostics as in the case of the cruise test.  Or alternatively, the Engine Off Natural Vacuum Test 
(EONV) that runs at key off relies on a running engine to heat up the underbody components and reject heat into the 
fuel tank. With minimal or no engine run time, neither approach is viable.  Even though the engine may never start 
during a certain drive pattern, OBDII requires to check the functionality of the EVAP system and detect system leaks 
which would allow pollutants to enter the atmosphere.  Hence the solution is to install and use a vacuum pump that 
can deliver vacuum on demand and facilitate the leak detection diagnostic.  With a vacuum pump there is no engine 
run time limitation and the evaporative system diagnostics can run any time the CARB fuel fill, soak and temperature 
criteria are met.  The pump system that was chosen is called the evap Leak Check Module (ELCM). 
 
The ELCM pump made by Denso Corporation was the pump of choice as it is a low power, low noise and very robust 
system. Its robustness is derived from its ability to adapt to changing environmental conditions.  
 

          
 
 
The ELCM consists of a vacuum pump, an absolute pressure sensor, a 0.02" reference orifice and a change-over 
valve (COV).  The 0.02" reference orifice is used to obtain a reference check every time the monitor is run.  This 
reference check is used to determine the threshold for passing/failing a 0.02" leak test.  The reference check renders 
as obsolete the need to calculate thresholds as a function of FLI, ambient temperatures, BP, etc… and map them in 
PCM memory.  The threshold is dynamically established at the beginning of the test sequence and all the prevailing 
noise/control factors are accounted for in establishing the reference check.  The ELCM system is illustrated below 
 
 

ELCM with mounting bracket and dust box on right 
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The ELCM is vented to atmosphere through the changeover valve (COV).  This allows for purging during engine 
operation as well as venting during fuel fill. The leak test takes place after vehicle shutdown with key off.  During 
ELCM leak detection execution, the vacuum pump is turned on.  With the pump on, vacuum is drawn across the 
reference orifice and the ensuing vacuum level is used to calculate the threshold for pass/fail criteria for leak detection 
and other functional faults.  Once the reference is established, it is time to perform the actual leak testing.  This is 
accomplished by energizing the COV and turning on the vacuum pump.  The diagrams below illustrate this.  The 
ELCM is also used for other key on functional diagnostics. 
 

Typical purge flow/fuel fill configuration. Yellow denotes the vacuum/pressure path. 

 
Typical reference check configuration (Pump ON). Yellow denotes the vacuum path. 

 
 
 
 
 
 
 
 
 
 
 

COV Off

Atm

Canister

Ref Orifice

PS

COV Off

Atm

Canister

Ref Orifice

PS



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 46 OF 388  

 
Typical system leak check configuration (Pump ON, COV ON). Yellow denotes the vacuum path. 

 
Depending on the volume of the evaporative system being evacuated, it could take anywhere from 2 to 15 minutes 
for the vacuum level to reach the threshold. If the vacuum level hasn’t reached the threshold when the allowed time 
expires, it’s considered to be a fail and vacuum levels that reach the threshold are considered to be passes.  Below 
is a typical plot of a test sequence. First, a reference check is obtained. The system is then relieved back to 
atmosphere before the COV is energized and the pump is turned on again. If the resulting vacuum signal crosses 
below the calculated threshold, then the system is deemed to be leak-free. If the vacuum signal "flat lines" above the 
calculated threshold, then the system is determined to have a leak > 0.020". 
 

 
 
The ELCM leak detection test runs at key off if entry conditions such as vehicle soak, fuel level, ambient temperature, 
BARO, etc. are satisfied. The test sequence begins with a pump warm-up time of one minute followed by a reference 
check calculation. Once the reference check is obtained, the pump is turned off which allows the vacuum to equalize 
to atmosphere. The changeover valve is then energized and the Evap system is evacuated. The pump stays on until 
the vacuum crosses the reference check threshold or the time allotted to pull the vacuum expires.  Passing test is 
faster than a failing test but to ensure passing test takes the same time as the failing test, there is a delay incorporated 
after the passing test before claiming the PASS result. This delay time is called the “ghost monitor “or “ghost time” 

COV On

Atm

Canister

Ref Orifice

PS

 

Reference 
Check

Leak

No Leak

Time

P
re

ss
u
re

Pass/Fail
ThresholdP check > P ref 

P check < P ref 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 47 OF 388  

 
 
In addition to running leak diagnostics, the evap monitor also performs numerous functional tests on the individual 
components that are used for the evap leak check, (i.e., stuck open/closed COV, stuck on/stuck off pump, restricted 
orifice, stuck open/stuck closed Tank Pressure Control Valve, stuck closed Canister Purge Valve) The monitor runs 
once per drive cycle during a key off condition and increments the Evap System IUMPR numerator once the ghost 
monitor completes. Rate based completion frequency (IUMPR) is reported via J1979 Mode$09. The ELCM system 
is used in sealed (PHEV) and non-sealed (HEV) evap systems. Beginning in 17MY, Ford’s HEV evap systems are 
all sealed 
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Fuel Systems Hardware – Sealed (PHEV and HEV)  

 
The sealed fuel system is designed to contain fuel vapors while not refueling. This is because the engine may not 
run for extended periods of time  so fuel vapors do not get purged on a regular basis. Internally, the sealed system 
is known as a NIRCOS (Non-Integrated Refueling Canister Only System). 

o Canister sized for refueling vapors only 
o Uses a structurally improved steel fuel tank  
o Tank pressure relief at -2.5 psi and 5.5 psi 
o Requires an electric refueling system to relieve the pressure in the tank 
o Uses traditional Canister Purge Valve (CPV) 
o Uses High Pressure Fuel Tank Pressure Transducer (HPFTPT) 

Uses Tank Pressure Control Valve and Refueling Valve plumbed in parallel 
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EVAP System Monitor – Engine Running Diagnostics 

The EVAP diagnostics can be split into two categories: 
 
Engine Running Diagnostics, consisting of: 

o A purge flow/gross leak (P04ED) 
o Excessive vacuum (P1450) 
o Fresh air line blockage (P144B) 
o Canister Purge Valve component checks (P0443) 
o Tank Pressure Control Valve stuck closed (P2451) 
o Refueling Valve stuck closed P04B4 

 
Engine Off (After-run) Diagnostics, consisting of: 

o The 0.020" /0.040" leak check 
o All other EVAP system and component diagnostics are executed during the engine off period. 
 

 
 
The engine running diagnostics are described below: 
 
The Canister Purge Valve (CPV) output circuit is checked for opens and shorts (P0443) 

Note that a stuck closed CPV generates a P04ED, a leaking or stuck open CPV generates a P1450. 

Canister Purge Valve Circuit Check Operation: 

DTCs P0443 – Evaporative Emission System Purge Control Valve "A" Circuit 

Monitor execution engine running, continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Canister Purge Valve Circuit Check malfunction thresholds: 

P0443: open/shorted 
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This test checks to see if the fresh air line to ELCM unit is clogged or restricted. The fresh air line flow test is performed 
with the engine running, the Change Over Valve (COV) off and purge flow commanded on. 

 
Fresh Air Line Flow Check Operation: 

DTCs P144B - EVAP System Secondary Purge Vapor Line Restricted/Blocked 

Monitor execution engine running, once per driving cycle 

Monitor Sequence P1450 completed and OK 

Sensors/Components OK P04EF, P04EE, P0457, P24B9, P24BA, P24BB, P0100, P0102, P0103, P0106, 
P0107, P0108,  P0720 P0452, P0453, P0454, P24BC, P0452, P0453, P0454, 
P24C1, P24C0, P2402, P2450, P0443, P2418, P2402, P2401, P2227, P2228, 
P2229 

Monitoring Duration  

 
Fresh Air Line Flow Check entry conditions   

Entry condition Minimum Maximum 

Air Mass > 0 lbs/min  

Vehicle Speed (vehicle speed sensor OK) 0 mph  

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Battery Voltage 11 volts 18 volts 

Closed loop fuel control (HO2S sensors OK)   

Purge Flow 0.04 lbm/min  

Manifold Vacuum 2.0 in Hg  

COV commanded open   

ELCM absolute pressure change from power up value 60 inH2O  

TPC and RV Closed   

ELCM BARO Updated   

 
Typical Fresh Air Line Flow Check malfunction thresholds: 

Relative vacuum at ELCM < -20.0 inH2O / 4981.78 Pa  OR 

Absolute vacuum at ELCM > 60 inH2O / 14945.3 Pa 

 
J1979 Fresh Air Line Flow Check Mode $06 Data 

Monitor ID Comp ID Description for CAN Units 

$3D $85 Blocked EVAP System Fresh Air Line Pa 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be 
displayed for any phases that have not completed. 
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This test is a functional check for excessive leakage through the Refueling Valve (RV) or Tank Pressure Control 
Valve (TPC) when both valves are commanded closed. The test is performed in the after run. Phase 2 of the ELCM 
monitor is where the EVAP system (canister side only) is evacuated using the ELCM vacuum pump. The COV as 
well as the vacuum pump are turned on.  If the COV test passes, the monitor goes on to check both the TPC and 
RV valves for a stuck open condition (both valves should be closed). After a specified Phase 2 time has elapsed, an 
HPFTPT slope calculation is performed. If the slope calculation is less than the threshold then the fault is set since 
the HPFTPT shouldn’t see any vacuum pull with both valves closed. 
 

EVAP Switching Valve Functional Check Operation: 

DTCs P2450 – EVAP System Switching Valve Performance/Stuck Open 

Monitor execution engine off, once per driving cycle 

Monitor Sequence ELCM components working properly (pump P2401 P2402, pressure sensor 
P24BA P24BB P24BC, orifice size P043E P043F, and COV P24C0 P24C1) 

Sensors/Components OK P04EE, P0451, P0452, P0453, P0454, P2401, P2402, P24BA, P24BB P24BC, 
P043E P043F, P24C0, P24C1, P04B5, P04B9, P04BA, P04BB, P2418 

Monitoring Duration 10 sec in Phase# 2 of after-run leak test (P04EF) 

 
EVAP Switching Valve Functional Check entry conditions   

Entry condition Minimum Maximum 

RV and TPC commanded closed   

ELCM 24 hour run time  35 min 

Time Since Pump ran 300 minutes  

Ambient Temperature 40 oF 95 oF 

Battery Voltage 11 volts 18 volts 

Engine Speed   1 rpm 

Vehicle Speed   0 mph  

Fuel Level 15% 85% 

Not a refueling event   

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Accumulated Aar mass flow summation   1000000000 lbm/min 

Delay period in after run 5 min 17 min 

Too much time in after run  2385 sec  

Tank Pressure -50 InH20 125 InH2O 

 
Typical EVAP Switching Valve Functional Check malfunction thresholds: 

HPFTPT Pressure sensor slope in phase 2 of after run monitor <= -0.07 inH2O/sec or <= -17.44 Pa/sec. 
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This test is a functional check for a stuck closed Tank Pressure Control Valve (TPC) and consists of two discrete 
tests; an after-run portion, and a vehicle running mode portion. 

The after-run portion runs during the tank side leak detection test. After a specified fuel tank evacuation time has 
elapsed, an HPFTPT slope calculation is performed, if the TPC had been commanded open and the HPFTPT slope 
is greater than TPC stuck closed limit, then the inference is that the TPC is stuck closed.  

During vehicle run mode when tank pressure exceeds a calibrated value, filtered tank pressure minus instantaneous 
tank pressure is summed to get a pre-TPC value. When tank pressure control is commanded and after the TPC duty 
cycle reaches a calibrated value, filtered tank pressure minus instantaneous tank pressure is summed to get a post-
TPC value. The ratio of these delta pressure values ( post/pre) is compared to a threshold. The vehicle running mode 
test can also be executed with vacuum in the fuel tank. The tank vacuum is vented by controlling the TPC valve and 
looking for a minimum increase in tank pressure as read by the HPFTPT. 
 

EVAP Switching Valve Functional Check Operation: 

DTCs P2451 – EVAP System Switching Valve Performance/Stuck Closed 

Monitor execution engine running, engine off, once per driving cycle 

Monitor Sequence After-run test is same as P2450 

Vehicle running test will run concurrently with tank pressure/vacuum control and 
not with the Purge flow test. 

Sensors/Components OK P04EE, P0451, P0452, P0453, P0454, P2401, P2402, P24BA, P24BB, P24BC, 
P043E P043F, P24C0, P24C1, P04B5, P04B9, P04BA, P04BB, P2418,  P2227, 
P2228, P2229, P04B0, P0443, P04B0 

Monitoring Duration After-run test: 10 sec in Phase# 2 of after-run leak test (P04EE) 

Vehicle running mode test: 10 sec after TPC flow is reached. 

 
EVAP Switching Valve Functional Check entry 
conditions:  

  

Entry condition Minimum Maximum 

After-Run Test   

Fuel tank pressure range -5.0” H2O 5.0” H2O 

ELCM 24 hour run time  35 min 

Time Since Pump ran 300 minutes  

Ambient Temperature 40 oF 95 oF 

Battery Voltage 10 volts 16 volts 

Engine Speed   1 rpm 

Vehicle Speed  0.1 mph 

Fuel level  15% 85% 

Not a refueling event   

BARO 22 in Hg  

Accumulated air mass flow summation   1000000000 lbm/min 

Delay period in after run 5 min 17 min 

Too much time in after run  2385 sec  

Tank pressure -50 InH2O 125 InH2O 
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Vehicle Running Mode Test (under boost)   

Filtered Fuel tank pressure range 15.0” H2O  

Stabilized Fuel tank pressure change   0.25” H2O 

Minimum TPC duty cycle for data gathering 

(actively purging) 

0.1%  

Vehicle Running Mode Test (under vacuum)   

Filtered Fuel tank pressure range  -30 “ H2O 

Vehicle Speed 15 mph  

EVAP leak checks not running   

 
 

Typical EVAP Switching Valve Functional Check malfunction thresholds: 

After-Run Test: 

HPFTPT Pressure sensor slope in phase 2 of after run monitor > -0.02 inH2O/sec or > -4.98 Pa/sec. 

Vehicle Running Mode Test (under boost): 

HPFTPT Ratio of sum of tank pressure readings (pre-test) to sum of tank pressures post test < 3.0 (unitless). 

Vehicle Running Mode Test (under vacuum): 

HPFTPT at vacuum limit time exceeds >= 18.0 sec 
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This test is a functional check for a stuck closed Refueling Valve (RV). The Refueling Valve stuck closed diagnostic 
is run every time a refueling event is requested. During a refueling event, the RV is commanded open. A P04B4 
DTC will be set if the tank pressure cannot approach atmospheric pressure in a calibrated period of time. 
 

EVAP Switching Valve Functional Check Operation: 

DTCs P04B4 – Refueling Vapor Control Valve /Stuck Closed 

Monitor execution engine off, once per refueling event 

Monitor Sequence none 

Sensors/Components OK P04EE, P04EF, P0457, P24B9, P24BA, P24BB, P0100, P0102, P0103, P0106, 
P0107, P0108, P0720, P0452, P0453, P0454, P24BC, P0452, P0453, P0454, 
P24C1, P24C0, P2402, P2450, P0443, P2418, P2402, P2401, P2227, P2228, 
P2229 

Monitoring Duration < 15 sec 

 
EVAP Switching Valve Functional Check entry conditions   

Entry condition Minimum Maximum 

Refuel requested   

Filtered high pressure range for fuel tank pressure. > 10 in H2O  

Minimum Fuel Tank Pressure to enter Stuck Closed  Test. > 5 in H2O  

Battery Voltage 11 volts 18 volts 

 
Typical EVAP Switching Valve Functional Check malfunction thresholds: 

The delta of the starting pressure reading minus the second pressure  <  3.0 in H20 or 747.27 Pa. 

 
 

J1979 EVAP Switching Valve Functional Mode $06 Data 

Monitor ID Comp ID Description for CAN Units 

$3D $82 Vapor Blocking Valve Performance Pa 

$3D $86 Fuel Tank Isolation Valve Stuck Open Pa/sec 

$3D $87 Fuel Tank Isolation Valve Stuck Closed Pa/sec 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be displayed 
for any phases that have not completed. 
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This is a functional check for a stuck open canister purge valve. This generates too much vacuum during the purge 
flow test. 

EVAP Flow Check Operation: 

DTCs P1450 – Unable to Bleed Up Fuel Tank Vacuum 

OR 

P0496 - EVAP System High Purge Flow 

Monitor execution engine running, once per driving cycle 

Monitor Sequence  

Sensors/Components OK P04EE. P04EF, P0457, P24B9, P24BA, P24BB, P0100, P0102, P0103, P0106, 
P0107, P0108, P0720, P0452, P0453, P0454, P24BC, P0452, P0453, P0454, 
P24C1, P24C0, P2402, P2450, P0443, P2418, P2402, P2401, P2227, P2228, 
P2229 

Monitoring Duration 5 sec 

 
EVAP Flow Check entry conditions   

Entry condition Minimum Maximum 

Purge Flow  0.0 lbm/min 

Manifold Vacuum 2.0 in Hg  

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Battery Voltage 11 volts 18 volts 

TPC and RV commanded closed   

COV commanded closed   

Closed loop fuel control (HO2S Sensors OK)   

Relative ELCM Pressure -99 in H2O  

Tank Pressure -50 InH20 125 InH2O 

Fuel Level 15% 85% 

Intake Air Temperature 20 deg F 95 deg F 

ELCM BARO Updated   

Power up Time 5 sec 15 sec 

Time since purge off 4 sec  

Engine speed 200 rpm  
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Typical EVAP Flow Check malfunction thresholds: 

Relative vacuum at ELCM > -10.0 inH2O / -2490.89 Pa. 

 
J1979 EVAP Flow Check Functional Mode $06 Data 

Monitor ID Comp ID Description for CAN Units 

$3D $83 Purge Valve Stuck Open Pa 

$3D $84 Purge Valve Stuck Closed Pa 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be displayed 
for any phases that have not completed. 

 
 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 57 OF 388  

This test is a functional check for purge flow. With Change Over Valve (COV) and purge commanded on, if not 
enough delta vacuum is seen by the ELCM in calibrated time then the P04ED DTC will set.  
 

EVAP Large Leak Functional Check Operation: 

DTCs P04ED – EVAP System Large Leak Detected – Fresh Air Side 

Monitor execution engine running, once per driving cycle 

Monitor Sequence P1450 not running 

Sensors/Components OK P04EE, P04EF, P0457, P24B9, P24BA, P24BB, P0100, P0102, P0103, P0106, 
P0107, P0108, P0720, P0452, P0453, P0454, P24BC, P0452, P0453, P0454, 
P24C1, P24C0, P2402, P2450, P0443, P2418, P2402, P2401, P2227, P2228, 
P2229 

Monitoring Duration 4 seconds 

 
EVAP Large Leak Functional Check entry conditions   

Entry condition Minimum Maximum 

Vapor Blocking Valve (VBV) commanded closed   

Air Mass > 0 lbs/min  

Vehicle Speed  (Vehicle speed sensors OK) 0 mph  

Intake Air Temperature 20 deg F 95 deg F 

Fuel Level 15% 85% 

BARO  (<8,000 ft altitude) 22.0 “ Hg  

Battery Voltage 11 volts 18 volts 

Purge Flow 0.08 lbm/min  

Manifold Vacuum 2.0 in Hg  

Relative ELCM Pressure -99 in H2O  

Time Since Last Abort 20 sec  

Tank Pressure -50 InH20 125 InH2O 

ELCM BARO Updated   

Closed loop fuel control (HO2S Sensors OK)   

ELCM absolute pressure change from power up value 60 InH2O  

 
Typical EVAP Large Leak Functional Check malfunction thresholds: 

Relative vacuum at ELCM < 8.0 inH2O / < 1992.71 Pa for > 4 seconds.  

 
J1979 EVAP Flow Check Functional Mode $06 Data 

Monitor ID Comp ID Description for CAN Units 

$3D $83 Purge Valve Stuck Open Pa 

$3D $84 Purge Valve Stuck Closed Pa 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be displayed 
for any phases that have not completed. 
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EVAP System Monitor – Engine Off Diagnostics 

ELCM Leak Detection 0.020" Monitor Entry Conditions  

Engine Off and Key Off (After-run) Diagnostics, consisting of: 
o The 0.020" leak check 
o All other EVAP system and component diagnostics are executed during the engine off period. 
 

Note: there is a “Wait” period after key-off to ensure that ELCM pump temperature is within the specified operating 
temperature. The “Wait” time is a function of ambient temperature (5 – 17 min). 
 
The entry conditions for the engine off monitor are evaluated while the vehicle is being driven, prior to shut down. 
Basic entry conditions for the leak diagnostics are a combination of conditions mandated by CARB and others 
intended to make the monitor robust to false calls. 
 
Phase 0: BARO Reference/ELCM Functional Tests  
 
The first phase starts by obtaining a BARO reading. The PCM opens the CPV and vents any trapped vacuum. After 
some stabilization time, with all the ELCM actuators in their unpowered state, the monitor obtains a BARO reading. 
Then the ELCM pump is turned on (COV not energized) to send flow through the reference orifice. If the slope of the 
ELCMPS pressure is less than a threshold value, then the monitor tentatively infers that the COV is stuck in the 
energized state and flow is not going through the reference orifice. This will set a P24C0 unless the pump functional 
test fails later in the test. Once the COV functional test is complete, the orifice functional test is performed. The 
stabilized ELCMPS pressure is compared to a threshold value to see if too much vacuum was produced. This would 
be an indication of a clogged/restricted orifice. In this case, the monitor aborts and a P043E DTC is set. The stabilized 
ELCMPS pressure is compared to a threshold value to see if too little vacuum was produced. This would be an 
indication of a high flow orifice. In this case, the monitor aborts and a P043F DTC is set.  The last part of Phase 0 is 
the pump warm-up time (typically 5 min). Once the warm-up time is met, the ELCMPS pressure is compared against 
a threshold to determine how much vacuum was generated across the orifice during the warm-up time. Too little 
vacuum is an indication that the pump is stuck off in which case the monitor aborts and sets P2401 DTC. If all tests 
pass, monitor goes on to Phase 1.  
 
Note: The ELCMPS sensor is an absolute sensor whereas the HPFTPT is a relative sensor. To compare the two 
sensors, the ELCMPS signal is converted to gauge by subtracting the BARO reading. 
 
Phase 1: 1st Reference Pressure Measurement 
 
In Phase 1, the resulting ELCMPS relative pressure is averaged and stored as a 0.020" reference. This 1st reference 
check is compared against a table of min and max reference pressures as a function of BARO. If the reference 
pressure is outside the min and max, the monitor aborts and sets a P24B9 DTC. Then, the vacuum pump is 
commanded off and the ELCMPS pressure is compared to atmospheric pressure. If the ELCMPS pressure does 
not go back up above a threshold time, the monitor infers that the vacuum pump is stuck on, aborts and sets a 
P2DDB DTC. Otherwise, the monitor continues on with the next phase provided that the vacuum dissipates back 
near atmospheric pressure. Failure to dissipate the vacuum is indicative of blockages. The monitor aborts and next 
time the flow test runs, it should flag a blocked fresh air line. 
 
Phase 2: Vacuum Pull/Leak Detection 
 
Phase 2 is the most critical phase in the ELCM monitor. This is where the Evap system (canister side only or the 
entire system) is evacuated using the ELCM vacuum pump. The COV as well as the vacuum pump are turned on. 
The COV stuck functional test is performed again to check whether the COV is stuck in the de-energized position. 
The rate of change of the ELCMPS pressure is compared to a threshold. The monitor aborts and set a P24C1 DTC 
if the ELCMPS vacuum slope is too high. If the COV test passes, the monitor goes on to check the Tank Pressure 
Control or Refueling valve for being stuck open. The rate of change of the ELCMPS pressure is calculated again 
and compared to a threshold. If the slope is too low, the Tank Pressure Control or Refueling Valve is inferred to be 
stuck open and the monitor aborts and sets a P2450 DTC. 
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If the TPC valve had been commanded open and the rate of change of the ELCMPS pressure is greater than a 
threshold, then the TPC is inferred to be stuck closed and the monitor aborts and sets a P2451 DTC. 
 
Once the functional tests are complete, the monitor goes on perform the leak check using the averaged, stabilized 
pressure. Leak test results are normalized to the reference pressure obtained in Phase 1. A normalized pressure 
greater than the 0.020” leak threshold (> 0.9) is a pass. The test goes on to Phase 3 
 
If the normalized pressure never reaches 0.9 by the time the vacuum pull time has expired, the determination is that 
a leak is present, pending the vapor generation analysis and  the monitor sets a preliminary P04EF failure flag 
indicating a leak on the fresh air side of the Evap system and the test goes on to Phase 5. 
 
Phase 3: Tank Pressure Evaluation  
 
In Phase 3, the filtered tank pressure is evaluated to determine whether the tank is leak-free or not. If there is sufficient 
pressure or vacuum buildup in the tank and the pressure/vacuum variation in the tank is low, the tank is properly 
sealed and there are no leaks. In such a case, the TPC/RV is left in its normally closed position and only the canister 
side of the Evap system is monitored for leaks. If the tank pressure/vacuum is near atmosphere or if the tank 
pressure/vacuum is high but has considerable variation, then the TPC is commanded open and the entire Evap 
system is monitored for leaks. The monitor goes back to phase 2 to evacuate the entire Evap system.  

If the monitor fails with the TPC open, a fail flag is set to indicate a potential leak in the entire Evap system (P04EE). 
 
. Note that there is a delay to allow the pressure to stabilize to atmospheric pressure between the tank and canister 
side checks. 
 
Phase 4: Vapor Generation/CPV Stuck Closed (PHEV only, seal evap system) 
 
This is the phase where the full Evap system is diagnosed for vapor generation in the case where a failure occurred 
in the second Phase 2 while the TPC was open. Vapor generation for the fuel results in a positive pressure build up. 
It is typically caused by high RVP fuels and/or hot weather. The positive pressure can overwhelm the vacuum being 
generated by the low flow ELCM pump. Depending on the magnitude of the vapors, an otherwise sealed Evap 
system could be diagnosed as having a leak; therefore, the vapor generation check is needed to qualify any leak 
monitor fail calls. 
 
The vapor generation routine is based on the ideal gas law. The temperature is assumed to be constant during the 
duration of the test. The volume is also assumed constant since the  evap system uses a rigid, metal fuel tank. Any 
pressure change is, therefore, due to fuel vapors. Phase 4 starts out by turning off the vacuum pump and commands 
the COV to its vent position. With the TPC open, the system is allowed to vent to atmosphere until the pressure 
climbs to near atmosphere or times out. In the case of a timeout, the tank is assumed to have intense vapors whereby 
even when it is open to atmosphere, the pressure is unable to equalize with atmospheric pressure. Once the vented 
tank pressure is close to atmosphere, the TPC is closed and the tank is sealed for a calibrated time period. A positive 
pressure buildup more than a threshold value results in an abort and discarding the fail call (i.e. a “no call”). In the 
case of a “pass” call in phase 2, the vapor generation test is not run. 
 
Phase 5: 2nd Reference Pressure Measurement 
 
This is the final phase in the ELCM monitor. The purpose of this phase is to validate that the 1st reference check is 
accurate by obtaining a 2nd reference check and comparing the two. After some stabilization time, another BARO 
reading is obtained and compared to the first BARO reading. If the BARO readings do not match within a calibrated 
limit, the monitor aborts. If the BARO readings are consistent, the monitor continues by turning on the vacuum pump 
for a calibrated warm-up time. The 2nd reference check is compared against a table of min and max reference 
pressures as a function of BARO. If the reference pressure is outside the min and max, the monitor aborts and sets 
a P24B9 DTC. If the reference check is OK, then the 1st and 2nd reference checks are compared to each other. If 
they disagree by more than a calibrated limit, then the monitor aborts and sets a P24B9 DTC. If the BARO readings 
and reference pressures are reliable, then any evap system failures determined previously are confirmed. 
 
NOTE – When the monitor passes, execution does not end. A “ghost” monitor continues to execute as if a failure 
had been detected. The ghost monitor is time based and executes to the maximum allowable time allotted for the 
“leak” failure case.  
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0.020” ELCM EVAP Monitor Operation: 

DTCs P0457 – EVAP System Leak Detected (fuel cap loose/off)  

P04EE – EVAP System Very Small Leak Detected – Fuel Tank Side  

P04EF – EVAP System Very Small Leak Detected – Fresh Air Side  

Monitor execution Once per key-off when entry conditions are met during drive. 

Monitor Sequence none 

Sensors/Components OK P0443, P2418, P24BE, P24BF, P2401, P2402, P144B, P04ED, P1450, 
P24BA, P24BB, P0451, P0452, P0453, P0454, P2610, P0112, P0113, P043E, 
P043F, P24C0, P24C1, P2450, P2451, P24BC, P2610, P0112, P0113 

Monitoring Duration 45 minutes in key-off state if fault present.   

 
 

Typical 0.020” EONV EVAP monitor entry conditions:   

Entry conditions seen just prior to engine off Minimum Maximum 

ELCM 24 hour run time  35 min 

Time Since Pump ran 300 minutes  

Ambient Temperature 40 oF 95 oF 

Battery Voltage 11 volts 16 volts 

Engine Speed   1 rpm 

Vehicle Speed  0.1 mph 

Fuel level  15% 85% 

Not a refueling event   

BARO 22 in Hg  

Accumulated Aar mass flow summation   1000000000 lbm/min 

Delay period in after run 5 min 17 min 

Too much time in after run  2485 sec  

Tank pressure -50 InH2O 125 InH2O 

 
Typical 0.020” ELCM EVAP key-off abort  conditions: 

Tank pressure > 0.8 " H20 during the 5 minute key-off stabilization phase (indicates excessive vapor) 

OR 

Ignition key on, battery voltage low/high, refueling event, engine speed, shifter not in Park, BARO did not 
update, tank being vented , any other hardware/circuit fault 
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Typical 0.020 ELCM EVAP monitor malfunction thresholds: 

P04EE/P04EF: (0.020” leak): normalized pressure threshold (relative to reference pressure) < 0.9 

AND  

Phase 2 monitor timeout without crossing reference pressure; > 800 sec for full Evap system, 100 sec  for 
fresh air side 

P0457: same as P04EE except that previous driving cycle had a refueling event 

 
J1979 EONV 0.020" EVAP monitor Mode $06 Data 

Monitor ID Comp ID Description for CAN Units 

$3C $84 Phase 3 stabilized leak check - Fuel Tank Side. Pa 

$3C $85 Phase 3 stabilized leak check - Fresh Air Side Pa 

$3C $86 ELCM Change-Over-Valve Stuck Open OFF (De-energized 
state) 

Pa/sec 

$3C $87 ELCM Change-Over-Valve Stuck Closed ON (Energized state) Pa/sec 

$3C $88 ELCM Pump Stuck Off Pa 

$3C $89 ELCM Pump Stuck On Pa 

$3C $8A ELCM Reference Orifice - Clogged, High Flow Pa 

$3C $8B ELCM Reference Orifice - Large size, Low Flow Pa 

$3C $8D ELCM Reference Pressure Out-of-Range Pa 

Note: Default values (0.0) will be displayed for all the above TIDs if the evap monitor has never completed. 
The appropriate TID will be updated based on the current or last driving cycle, default values will be displayed 
for any phases that have not completed. 

 
 
The ELCM Pump is checked for its functionally if it is running all the time or just off when it is required to run. 

ELCM Pump functionality Check Operation: 

DTCs P2DDA – ELCM Pump stuck OFF 

P2DDB - ELCM Pump stuck ON 

Monitor execution engine off 

Monitor Sequence P2DDA – during phase 0 of ELCM test, P2DDB – during phase 1 of ELCM test  

Sensors OK P0443, P2418, P24BE, P24BF, P2401, P2402, P144B, P04ED, P1450, P24BA, 
P24BB, P0451, P0452, P0453, P0454, P2610, P0112, P0113, P043E, P043F, 
P24C0, P24C1, P2450, P2451, P24BC, P2610, P0112, P0113 

Monitoring Duration P2DDA – 60 seconds, P2DDB – 5 seconds 

 
ELCM Pump functionality Check malfunction thresholds: 

P2DDA: 
1) Not enough vacuum generated by the ELCM pump after pump warm-up in Phase 0 of Engine-off ELCM 
test 

P2DDB: 
1) The vacuum around ELCM Pressure Sensor is not relieved after the ELCM pump has been commanded 
off for a threshold amount of time during the reference pressure check phase (Phase 1) of Engine-off ELCM 
test 
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EVAP System Monitor Engine-Off Component Checks  

Additional malfunctions that are identified as part of the evaporative system integrity check are as follows: 

The Canister Purge Valve (CPV) output circuit is checked for opens and shorts (P0443) 

Note that a stuck closed CPV generates a P04ED, a leaking or stuck open CPV generates a P1450. 

Canister Purge Valve Circuit Check Operation: 

DTCs P0443 – Evaporative Emission System Purge Control Valve "A" Circuit 

Monitor execution engine off, continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Canister Purge Valve Circuit Check malfunction thresholds: 

P0443: open/shorted 

 

The Evap Fuel Tank Switching Valve (EVAPSV) control circuit is checked for opens and shorts (P2418). This 
component is the TPC (Tank Pressure Control Valve).  

Note that a stuck closed TPC generates a P2451; a stuck open TPC generates a P2450. 

Evap Switching Valve Check Operation: 

DTCs P2418 - Evap Switching Valve Circuit 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Evap Switching Valve check malfunction thresholds: 

P2418 (Evap Switching Valve Circuit): open/shorted 
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The Evap Fuel Tank Switching Valve (EVAPSW) control circuit is checked for opens and shorts (P04B0). This 
component is the RV (Refueling Valve).  

Note that a stuck closed RV generates a P04B4; a stuck open RV generates a P2450. 

Evap Switching Valve Check Operation: 

DTCs P04B0 - Refueling Vapor Control Valve Circuit 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Evap Switching Valve check malfunction thresholds: 

P04B0 (Refueling Valve Circuit): open/shorted 

 

The ELCM Leak Detection Pump Control Circuit is checked for opens and shorts and functionally. 

ELCM Pump Control Check Operation: 

DTCs P2401 - EVAP System Leak Detection Pump Control Circuit Low 

P2402 - EVAP System Leak Detection Pump Control Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical ELCM Pump Control check malfunction thresholds: 

P2401/P2402 -  output driver open/shorted 

 

ELCM Pump Control Functional Check Operation: 

DTCs P2401 - EVAP System Leak Detection Pump Control Circuit Low 

P2402 - EVAP System Leak Detection Pump Control Circuit High 

Monitor execution during Phase 0 of evap monitor leak check 

Monitor Sequence Evap monitor leak detection condition met 

Sensors OK not applicable 

Monitoring Duration 360 seconds in Phase 0, 5 seconds on Phase 1 

 
Typical ELCM Pump Control Functional Check malfunction thresholds: 

P2401: pressure at the end of 360 sec of warm-up time in Phase 0 too low; > -2.0 inH2O / -498.18 Pa. 

P2402: pressure increasing in Phase 1 after pump shut off for 5 sec; > 4.0 inH2O / 996.35 Pa. 
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ELCM Pump Control Flow Check Operation: 

DTCs P043E - EVAP System Leak Detection Reference Orifice Low Flow 

P043F - EVAP System Leak Detection Reference Orifice High Flow 

Monitor execution once per key off, after entry conditions have been met during pre-key off drive cycle 

Monitor Sequence during Phase 0 of evap monitor leak check 

Sensors OK not applicable 

Monitoring Duration 60 seconds in Phase 0 

 
Typical ELCM Pump Control flow check malfunction thresholds: 

P043E: stabilized pressure at the end of Phase 0 too low <= -20.2 inH2O / 5031.6 Pa 

P043F: stabilized pressure at the end of Phase 0 too high > -2.8 inH2O / > -697.45 Pa. 

 

The Evap Leak Detection Pump Vacuum Switching Valve / (Change Over Valve) control circuit is checked for 
opens and shorts and functionally. 

Evap Vacuum Switching Valve Circuit Check Operation: 

DTCs P24BE - EVAP Leak Detection Pump Vacuum Switching Valve Control Circuit Low 

P24BF - EVAP Leak Detection Pump Vacuum Switching Valve Control Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Evap Vacuum Switching Valve Circuit Check malfunction thresholds: 

P24BE/P24BF -  output driver open/shorted 
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Evap Vacuum Switching Valve Functional Check Operation: 

DTCs P24C0 - EVAP System Leak Detection Pump Vacuum Switching Valve Stuck On 

P24C1 - EVAP System Leak Detection Pump Vacuum Switching Valve 
Performance/Stuck Off 

Monitor execution P24C0 during Phase 0 of evap monitor leak check, P24C1 during Phase 2 of evap 
monitor leak check 

Monitor Sequence Evap monitor leak detection condition met 

Sensors OK P0443, P2418, P24BE, P24BF, P2401, P2402, P144B, P04ED, P1450, P24BA, 
P24BB, P0451, P0452, P0453, P0454, P2610, P0112, P0113, P043E, P043F, 
P24C0, P24C1, P2450, P2451 P24BC, P2610, P0112, P0113 

Monitoring Duration 65 seconds in Phase 0, 2 seconds in Phase 2 

 
Evap Vacuum Switching Valve check malfunction thresholds: 

P24C0: rate of change of pressure too low; < 1.2 inH2O / 174.36 Pa 

P24C1: rate of change of pressure too high; > 4.0 inH2O / 996.35 Pa. 

 

The EVAP System Leak Detection Pump Pressure Sensor input circuit is checked for opens and shorts, out of 
range values and noisy readings.  

Leak Detection Pump Pressure Sensor Check Operation: 

DTCs P24BA - EVAP System Leak Detection Pump Pressure Sensor Circuit Low 

P24BB - EVAP System Leak Detection Pump Pressure Sensor Circuit High 

P24B9 - EVAP System Leak Detection Pump Pressure Sensor Circuit 
Range/Performance 

P24BC - EVAP System Leak Detection Pump Pressure Sensor Circuit Intermittent 
(noisy) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 20 seconds for electrical malfunctions, 10 seconds for noisy sensor test  

 
 

Typical Leak Detection Pump Pressure Sensor check malfunction thresholds: 

P24BA (Circuit low): < 168.96 inH20 / 42.08 kPa. 

P24BB (Circuit high): > 496.93 inH20 / 123.78 kPa. 

P24B9 (Reference out of range) > -1.5 to -5.5 in H2O (function of BARO) OR 

                                                      < -17.5 to -21.5 in H2O (function of BARO) 

P24BC (noisy): open circuit, short circuit or  > 25.0 inH2O / 6.227 kPa change between samples, sampled 
every 100 milliseconds, filtered fault level of 25% will set code in 10 seconds 
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The Fuel Tank Pressure Sensor input circuit is checked for out of range values (P0452 short, P0453 open), noisy 
readings (P0454 noisy) and an offset (P0451 offset). This component is the FTPTHP (Fuel Tank Pressure 
Transducer – High Pressure).  
High Pressure Fuel Tank Pressure Sensor Transfer Function 

𝑉𝑜𝑢𝑡=(0.062247×𝑃_𝑎𝑏𝑠+1.492219) 

Volts A/D Counts in PCM Fuel Tank Pressure, kPa Fuel Tank Pressure, Inches H2O 
0.317 51 -19 -76.28 
0.423 102 -17.17 -68.93 
1.035 235 -7.35 -29.51 
2.054 419 9.03 36.25 
3.073 614 25.40 101.97 
4.50 921 48.32 193.98 
4.616 970 50 200.73 

 

Fuel Tank Pressure Sensor Check Operation: 

DTCs P0452 – Fuel Tank Pressure Sensor Circuit Low 

P0453 – Fuel Tank Pressure Sensor Circuit High 

P0454 – Fuel Tank Pressure Sensor Intermittent/Erratic (noisy) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds for electrical malfunctions, 10 seconds for noisy sensor test  

 
 

Typical Fuel Tank Pressure Sensor check malfunction thresholds: 

P0452 (High Pressure Fuel Tank Pressure Sensor Circuit Low): < 0.317 volts  

P0453 (High Pressure Fuel Tank Pressure Sensor Circuit High): > 4.61. Volts 

P0454 (Fuel Tank Pressure Sensor Circuit Noisy): open circuit, short circuit or > 25 in H2O change between 
samples, sampled every 100 milliseconds, filtered fault level of 25% will set code in 10 seconds 
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Fuel Tank Pressures Sensor Offset Check Operation 

DTCs P0451(HEV Only) – Fuel Tank Pressure Sensor 
Range/Performance (offset) 

Monitor execution once per driving cycle 

Monitor Sequence No P0443 or P1450, P2402, , P2450, P2451, P2418, P24BF, 
P24C0 DTCs 

Sensors OK not applicable 

Monitoring Duration < 1 second 

 
Typical Fuel Tank Pressure Sensor Offset Check Entry Conditions: 

Entry condition Minimum Maximum 

Ignition key on, engine off, engine rpm  0 rpm 

Purge Duty Cycle  0% 

Engine off (soak) time 240 min  

Fuel Tank Pressure Sensor Variation during test  0.5 in H2O 

Battery Voltage 11.0 Volts  

Not a refueling event   

Tank pressure -17.8 InH2O 16 InH2O 

 
Typical Fuel Tank Pressure Sensor Offset Check Malfunction Thresholds: 

Fuel tank pressure at key on, engine off is   0.0 in H2O +/- 1.7 in H2O 
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The Fuel Level Input is checked for out of range values (opens/ shorts). The FLI input is obtained from the serial 
data link from the instrument cluster. If the FLI signal is open or shorted, the appropriate DTC is set, (P0462 circuit 
low and P0463 circuit high).  

Finally, the Fuel Level Input is checked for noisy readings. If the FLI input changes from an in-range to out-of-range 
value repeatedly, a P0461 DTC is set. 

Fuel Level Input Check Operation: 

DTCs P0460 – Fuel Level Sensor A Circuit  

P0461 – Fuel Level Sensor A Circuit Noisy 

P0462 – Fuel Level Sensor A Circuit Low 

P0463 – Fuel Level Sensor A Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 30 seconds for electrical malfunctions 

 
Typical Fuel Level Input check malfunction thresholds: 

P0460 or P0462 (Fuel Level Input Circuit Low): < 5 ohms (< 1 A/D count) 

P0460 or P0463 (Fuel Level Input Circuit High): > 200 ohms (>1022 A/D counts) 

P0461 (Fuel Level Input Noisy): > 40% change between samples, > 100 occurrences, sampled every 0.100 
seconds 

 
The FLI signal is also checked to determine if it is stuck. "Fuel consumed" is continuously calculated based on PCM 
fuel pulse width summation as a percent of fuel tank capacity. (Fuel consumed and fuel gauge reading range are 
both stored in KAM and reset after a refueling event or DTC storage.) If the there is an insufficient corresponding 
change in fuel tank level, a P0460 DTC is set.  

Different malfunction criteria are applied based on the range in which the fuel level sensor is stuck. 

In the range between 6% and 93%, a 17.5% difference between fuel consumed.  

In the range below 6%, a 27.5% difference between fuel consumed.  

In the range above 93%, a 80.5% difference between fuel consumed.  
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Fuel Level Input Stuck Check Operation: 

DTCs P0460 – Fuel Level Input Circuit Stuck 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration Between 6 and 93%, monitoring can take from100 to 120 miles to complete 

 
Typical Fuel Level Input Stuck check malfunction thresholds: 

P0460 (Fuel Level Input Stuck): 

Fuel level stuck at greater than 93%: > 80.5% difference in calculated fuel tank capacity consumed versus 
change in fuel level input reading  

Fuel level stuck at less than 6%: > 27.5% difference in calculated fuel tank capacity consumed versus 
change in fuel level input reading 

Fuel level stuck between 6% and 93%: > 17.5% difference in calculated fuel tank capacity consumed versus 
change in fuel level input reading 
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PHEV Re-Fueling System 

The PHEV uses a pressurized evap system. In order to refuel the vehicle, the customer needs to push a fuel door 
button in the cabin.  This allows the PCM to both open a latch on the spring-loaded fuel fill door on the outside of the 
vehicle to provide access to the fuel filler inlet and open a(Fuel Tank Isolation Valve) which vents the evap system 
to the canister and allows refueling fuel vapors to enter the canister.  
 
If the FTIV is not open, the evap system will vent when the customer pushes the fuel fill nozzle into the fuel fill inlet 
and the customer will not be able to refuel the vehicle because the displaced vapors have nowhere to go). 
 
Note that the Refuel button location on Fusion has changed to the door near driver’s knee  
 

 
 
Refueling Process: 

Customer presses “refuel button” 
Signal is sent from BCM to PCM 
PCM opens RV & reads FTPT 
PCM sends cluster message “Please wait to refuel” 
Once fuel pressure is relieved, PCM unlocks fuel door solenoid. 
PCM sends cluster message “Ready to Refuel” 
Customer dispenses fuel 
Customer closes fuel door 
PCM recognizes closed fuel door by switch state 
RV closes 

 
Mechanical Fail Safe Mode: 

Customer presses “refuel button” 
Customer activates mechanical override of locking solenoid 
PCM recognizes fuel door is open by switch position 
Continue from "Refueling Process", third item (PCM opens RV & reads FTPT. 

 
  

Refuel Button 
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The Fuel Door Switch is checked for opens and shorts and functionally. 

Fuel Door Switch Check Operation: 

DTCs P04BA - Fuel Fill Door Position Sensor / Switch Circuit High 

P04B5 - Fuel Fill Door Stuck Open 

Monitor execution continuous, engine off 

Monitor Sequence After refueling is requested, P04B5 after refueling is completed 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Fuel Door Switch check malfunction thresholds: 

P04BA:  
1) Shorted to battery (door closed). Fuel door opens after unlock solenoid is energized but no indication to 
PCM. No indication to PCM to close RV after refueling. RV stays open longer than required. RV will close 
after timeout period. RV closes if vehicle starts to move > 7 mph or after 20 minutes. 
2) Mechanically stuck (door closed). Fuel door opens after unlock solenoid is energized but no indication to 
PCM. No indication to PCM to close RV after refueling. RV stays open longer than required. RV will close 
after timeout period. RV closes if vehicle starts to move > 7 mph or after 20 minutes. 
3) Mechanically stuck latched. Customer cannot refuel vehicle 
P04B5: 
1) Mechanically stuck (door open) or customer did not close fuel door. No indication to close RV after 
refueling. RV will stay open, evap system not a closed system any more, requires MIL. 
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The Cabin Refuel Switch is checked for opens and shorts and functionally. 

Cabin Refuel Switch Check Operation: 

DTCs P04C9 - Fuel Fill Door Open Request Sensor / Switch Performance / Stuck Off. 

P04CD - Fuel Fill Door Open Request Sensor / Switch Performance / Stuck On. 

P04CA - Fuel Fill Door Open Request Sensor/Switch Stuck Low 

P04CB - Fuel Fill Door Open Request Sensor/Switch Stuck High 

U0140 – Lost Communication With Body Control Module 

U0442 – Invalid Data Received from Body Control Module 

Monitor execution continuous, engine off, > 5 mph for P04CD 

Monitor Sequence After refueling is requested 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Cabin Refuel Switch check malfunction thresholds: 

P04C9:  
1) Button mechanically stuck not depressed. No request to open fuel door or RV. Customer cannot 

refuel vehicle without using manual override. Once door is open, system works as designed. 
P04CA: 

1) Circuit shorted to ground. Always requesting vent and fuel door unlock when vehicle is stopped and 
in park or neutral with park brake activated. RV will close after timeout period. Once door is open, 
system works as designed. 

P04CB: 
1) Circuit shorted to battery. No request to open fuel door or RV. Customer cannot refuel vehicle 

without using manual override. Once door is open, system works as designed. 
2) Circuit open. No request to open fuel door or RV. Customer cannot refuel vehicle without using 

manual override. Once door is open, system works as designed. 
P04CD: 

1) Button mechanically stuck depressed. Always requesting vent and fuel door unlock when vehicle is 
stopped and in park or neutral with park brake activated. RV will close after timeout period. Once 
door is open, system works as designed. 

U0140/U0422: 
1) CAN message between BCM and PCM missing or invalid. No request to open fuel door or RV. 

Customer cannot refuel vehicle without using manual override. Once door is open, system works as 
designed. 
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The Fuel Fill Door Unlock Control Circuit is checked for opens and shorts and functionally. 

Fuel Fill Door Unlock Control Check Operation: 

DTCs P04C2 - Fuel Fill Door Unlock Control Circuit High 

P04C1 - Fuel Fill Door Unlock Control Circuit Low 

Monitor execution continuous, engine off 

Monitor Sequence After refueling is requested 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Fuel Fill Door Unlock Control check malfunction thresholds: 

P04C2: 
1) Circuit shorted to power. (fuel door latched). Customer cannot refuel vehicle without using manual 
override. Once door is open, system works as designed. 

P04C1: 
1) Circuit shorted to ground. (fuel door unlatched). Fuel door always unlatched. Potential for fuel spit back if 
customer refuels without pushing cabin refuel button (not likely) 
2) Circuit open (fuel door latched). Customer cannot refuel vehicle without using manual override. 
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Fuel System Monitor 

The adaptive fuel strategy uses O2 sensors for fuel feedback. The fuel equation includes short and long term fuel 
trim modifiers: 

FUEL MASS = AIR MASS * SHRTFT * LONGFT 
EQUIV_RATIO * 14.64 

Where: 

Fuel Mass = desired fuel mass 
Air Mass = measured air mass, from MAF sensor 
SHRTFT = Short Term Fuel Trim, calculated 
LONGFT = Long Term Fuel Trim, learned table value, stored in Keep Alive Memory 
EQUIV_RATIO = Desired equivalence ratio, 1.0 = stoich, > 1.0 is lean, < 1.0 is rich 
14.64 = Stoichiometric ratio for gasoline 

A conventional O2 sensor (not a wide-range sensor) can only indicate if the mixture is richer or leaner than 
stoichiometric.  During closed loop operation, short term fuel trim values are calculated by the PCM using oxygen 
sensor inputs in order to maintain a stoichiometric air/fuel ratio. The PCM is constantly making adjustments to the 
short term fuel trim, which causes the oxygen sensor voltage to switch from rich to lean around the stoichiometric 
point.  As long as the short term fuel trim is able to cause the oxygen sensor voltage to switch, a stoichiometric 
air/fuel ratio is maintained. 

When initially entering closed loop fuel, SHRTFT  starts 1.0 and begins adding or subtracting fuel in order to make 
the oxygen sensor switch from its current state. If the oxygen sensor signal sent to the PCM is greater than 0.45 
volts, the PCM considers the mixture rich and SHRTFT shortens the injector pulse width. When the cylinder fires 
using the new injector pulse width, the exhaust contains more oxygen. Now when the exhaust passes the oxygen 
sensor, it causes the voltage to switch below 0.45 volts, the PCM considers the mixture lean, and SHRTFT 
lengthens the injector pulse width. This cycle continues as long as the fuel system is in closed loop operation. 

 

O2 sensor voltage 

SHRTFT, Short Term 
Fuel Trim 
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As fuel, air, or engine components age or otherwise change over the life of the vehicle, the adaptive fuel strategy 
learns deviations from stoichiometry while running in closed loop fuel. Corrections are only learned during closed 
loop operation, and are stored in the PCM as long term fuel trim values (LONGFT). They may be stored into an 
8x10 rpm/load table or they may be stored as a function of air mass. LONGFT values are only learned when 
SHRTFT values cause the oxygen sensor to switch. If the average SHRTFT value remains above or below 
stoichiometry, the PCM “learns” a new LONGFT value, which allows the SHRTFT value to return to an average 
value near 1.0. LONGFT values are stored in Keep Alive Memory as a function of air mass. The LONGFT value 
displayed on the scan tool is the value being used for the current operating condition. 

 

 

 

 

 

O2 sensor voltage 

O2 sensor voltage 

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 

O2 sensor voltage 

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 
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As components continue to change beyond normal limits or if a malfunction occurs, the long-term fuel trim values 
will reach a calibratable rich or lean limit where the adaptive fuel strategy is no longer allowed to compensate for 
additional fuel system changes. Long term fuel trim corrections at their limits, in conjunction with a calibratable 
deviation in short term fuel trim, indicate a rich or lean fuel system malfunction. 

Note that in the PCM, both long and short-term fuel trim are multipliers in the fuel pulse width equation. Scan tools 
normally display fuel trim as percent adders. If there were no correction required, a scan tool would display 0% 
even though the PCM was actually using a multiplier of 1.0 in the fuel pulse width equation. 

  

SHRTFT, Short Term 
Fuel Trim, shifted rich 

LONGFT, Long Term 
Fuel Trim, learning the 
rich correction 
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Fuel System Monitor  

START 

Monitor Entry 
Conditions 

Met? 

Continuously monitor short term 
fuel trim (SHRTFT) and long 
term fuel trim (LONGFT) 
corrections.  

Engine conditions 
(O2 sensors warm, closed 
loop fuel requests) 

SRTFT  + 
LONGFT > 
threshold? 

No 

Yes 

Fuel system malfunction 

Fault Management - MIL after 2 
Driving Cycles w/malfunction 

MIL 

Fuel system OK 

No 

END, return to 
START 
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Fuel Monitor Operation: 

DTCs P0171 Bank 1 Lean, P0174 Bank 2 Lean  

P0172 Bank 1 Rich, P0175 Bank 2 Rich 

Monitor execution continuous while in closed loop fuel 

Monitor Sequence none 

Sensors OK Fuel Rail Pressure (if available), IAT, CHT/ECT, MAF, TP 

Monitoring Duration 2 seconds to register malfunction 

 
Typical fuel monitor entry conditions: 

Entry condition Minimum Maximum 

Engine Coolant Temp 150 oF 250 oF 

Engine load 12%  

Intake Air Temp -30 oF 150 oF 

Fuel Level 10%  

Purge Duty Cycle 0% 0% 

 
Typical fuel monitor malfunction thresholds: 

Long Term Fuel Trim correction cell currently being utilized in conjunction with Short Term Fuel Trim: 

Lean malfunction: LONGFT > 25%, SHRTFT > 1% 

Rich malfunction: LONGFT < 25%, SHRTFT < 1% 
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FAOSC (Rear Fuel Trim) Monitor  

As the front UEGO sensor ages and gets exposed to contaminants, it can develop a rich or lean bias in its transfer 
function. The rear bias control (also called FAOSC – Fore/Aft Oxygen Sensor Control) system is designed to 
compensate for any of these bias shifts (offsets) using the downstream HO2S sensor.  The "FAOS" monitor looks 
for any bias shifts at the stoichiometric point of the front UEGO sensor lambda curve. If the UEGO has developed a 
bias beyond the point for which it can be compensated for, lean (P2096, P2098) or rich (P2097, P2099) fault codes 
will be set. 

 

UEGO "FAOS Monitor" Operation: 

DTCs P2096 – Post catalyst fuel trim system too lean (Bank 1) 

P2097 – Post catalyst fuel trim system too rich (Bank 1) 

P2098 – Post catalyst fuel trim system too lean (Bank 2) 

P2099 – Post catalyst fuel trim system too rich (Bank 2) 

Monitor execution Continuous while in closed loop fuel 

Monitor Sequence > 30 seconds time in lack of movement test, > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, VMV/EVMV, 
CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel, no EVAP gross leak failure, UEGO heaters OK, rear 
HO2S heaters OK, no "lack of switching" malfunction, no "lack of movement" 
malfunction, no UEGO circuit malfunction, no rear stream 2 HO2S circuit 
malfunction, no rear stream 2 HO2S functional DTCs, no rear stream 2 HO2S 
response rate malfunction. 

Monitoring Duration 5 seconds to register a malfunction 
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Typical UEGO "FAOS Monitor" entry conditions:   

Entry condition Minimum Maximum 

Closed loop stoich fuel control   

Time since engine start 20 seconds  

Engine Coolant Temp 160 oF 250 oF 

Time since entering closed loop fuel 20 seconds  

Fuel Level 15%  

Short Term Fuel Trim Range -13% 18% 

Air mass range  2 lbm/min 8 lbm/min 

Learning conditions stability time (based on air mass) 15 seconds  

Injector fuel pulse width (not at minimum clip) 650 usec  

Inferred HO2S 2 Heated Tip Temperature  1100 oF  

No excessive movement between currently utilized long term fuel trim 
cells (1 = complete change from one cell to adjacent cell) 

 0.5 

UEGO sensor within +/- 2 % from the fuel control target   

UEGO ASIC not in recalibration mode   

Stream1 UEGO response test not running   

Intrusive UEGO catalyst monitor not running   

Not performing intrusive UEGO Lack-of-Movement fuel control defib   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical UEGO "FAOS Monitor" malfunction thresholds: 

>= 5 seconds since reaching the FAOSC lean or rich limits while system bias maturity is met. 

Lean malfunction: -0.083 rear bias trim limit 

Rich malfunction: 0.087 rear bias trim limit  
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Air Fuel Ratio Imbalance Monitor – O2 Sensor Monitor 

The Air Fuel Imbalance Monitor is designed to monitor the cylinder-to-cylinder air fuel imbalance per engine bank. 
When an Air Fuel (A/F) imbalance is present, the front UEGO signal becomes noisier. The monitor uses the high 
frequency component from the UEGO signal as an indicator of A/F imbalance. The UEGO signal may be either 
voltage or lambda, depending on the sensor ASIC being used. 

"Hash" is the difference between two consecutive front UEGO voltage samples. The UEGO signal is monitored 
continuously and a differential or "hash" value is continuously calculated. When the hash is below a threshold, it is 
indicative of normal operation. If the hash exceeds the threshold, an A/F imbalance is assumed. The hash is 
accumulated (summed) over a calibratable period, typically 50 engine cycles.  This period is referred to as a window. 

Monitor completion requires each speed load cell to acquire a calibratable number of data windows.  There are up 
to three speed load cells.  Typically, each cell must acquire 30 data windows.  In addition, the total number of data 
windows for all the cells must be larger than a calibration value that is normally set to 20% larger than the sum of the 
minimum number of windows for each cell.  For example, if three speed load windows are used, and each requires 
a minimum of 30 data windows, then the calibration for the total number of windows would be set to 3*30*1.2 = 108 
data windows. 

When the monitor completes, an A/Fuel imbalance index is calculated. The monitor index is defined as the ratio of 
the failed rpm windows over the total rpm windows required to complete monitor. An index is calculated for each of 
the speed load cells being used.  The final index for each engine bank is a weighted average of each of the three 
cell indices.  If the monitor imbalance ratio index exceeds the threshold value, an A/F imbalance DTC is set. 

Examples of UEGO "Hash" shown with Varying Levels for Cylinder Imbalance. “Hash” defined as the 
voltage difference between consecutive samples of a high frequency UEGO sensor signal. 

 

 

  

20% lean shift Normal cylinder 
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Example of Air fuel Imbalance Lambda  Faulted vs. Non-Faulted Comparison 
 

 

Example of Fault Window Accumulation 
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Air Fuel Ratio Imbalance Operation 

DTCs P219A – Bank 1 Air-Fuel Ratio Imbalance 

P219B – Bank 2 Air-Fuel Ratio Imbalance 

Monitor execution Once per driving cycle during closed loop 

Monitor Sequence Monitor runs after fuel monitor has adapted 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, DPFE EGR, VCT, VMV/EVMV, CVS, FTP,  
CKP, CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, 
no EVAP gross leak failure, UEGO heaters OK, rear HO2S heaters OK, no "lack of 
switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no rear stream 2 HO2S circuit malfunction, no rear stream 2 HO2S 
functional DTCs, no rear stream 2 HO2S response rate malfunction. 

Monitoring Duration Time to complete monitor ranges from 300 to 700 seconds 

 
Air Fuel Ratio Imbalance entry conditions:   

Entry condition Minimum Maximum 

Closed Loop Fuel Control   

Engine Air Mass 2 lb/min 10 lb/min 

Engine RPM Cell 0 1250 rpm 1700 rpm 

Engine RPM Cell 1 1700 rpm 2100 rpm 

Engine RPM Cell 2 2100 rpm 3400 rpm 

Engine Load Cell 0 40% 70% 

Engine Load Cell 1 50% 80% 

Engine Load Cell 2 60% 90% 

Engine Coolant Temp 150 oF 250 oF 

Intake Air Temp 20 oF 150 oF 

Throttle Position Rate of Change  0.122 v/100 msec 

Fuel percentage from purge  40% 

Fuel Level 15%  

Fuel monitor has adapted   

No purge on/off transition    

Fuel type leaning is complete (FFV only)   

 
Air Fuel Ratio Imbalance malfunction thresholds: 

Imbalance Ratio Bank 1 > .75 

Imbalance Ratio Bank 2 > .75 

 
J1979 AFIMN MONITOR MODE $06 DATA 

Monitor ID Test ID Description  
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$81 $80 Bank 1 imbalance-ratio and max. limit (P219A/P219B) unitless 

$82 $80 Bank 2 imbalance-ratio and max. limit (P219A/P219B) unitless 
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Front UEGO Monitor 

 
Front UEGO Signal  

The UEGO sensor infers an air fuel ratio relative to the stoichiometric (chemically balanced) air fuel ratio by balancing 
the amount of oxygen pumped in or out of a measurement chamber. As the exhaust gasses get richer or leaner, the 
amount of oxygen that must be pumped in or out to maintain a stoichiometric air fuel ratio in the measurement 
chamber varies in proportion to the air fuel ratio. By measuring the current required to pump the oxygen in or out, 
the air fuel ratio (lambda) can be estimated. Note that the measured air fuel ratio is actually the output from the 
UEGO ASIC pumping current controller and not a signal that comes directly from the sensor. 

 

 

Bosch UEGO sensor interface: 
IP – primary pumping current that flows through the sensing resistor  
IA – current flow through trim resistor in parallel with sense resistor.  
VM – Virtual ground, approximately 2.5 volts above PCM ground. 
RE – Nernst cell voltage, 450mv from VM. Also carries current for pumped reference. 
H+ –  Heater voltage – to battery. 
H- – Heater ground side – Duty cycle on/off to control sensor temperature. 

 

Detection 
Cavity 

Reference Air 

Diffusion 
Passage 

Heater 

O

Exhaust 
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O2, 
HC,CO 

Trim Resistor 
(30 – 300 Ohm) 

Pumping Cell 

Nernst cell 
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IP 
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RE 

H- 

H+ 

Measurement 
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B+ 

Heater Groun

Impedance 
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+ - 

Pump 
Current 

+

- 

450 
mV 

+2.5V  
Virtual 
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Pumping 
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Pumping Current 

Measured 
Impedanc

PC

Senso

20ua reference pump 

O

Bosch LSU 4.9 
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NTK UEGO sensor interface: 
IP – primary pumping current that flows through the sensing resistor  
COM – Virtual ground, approximately 3.6 volts above PCM ground. 
VS – Nernst cell voltage, 450mv from COM. Also carries current for pumped reference. 
RL -  Voltage input from label resistor. 
H+ –  Heater voltage – to battery. 
H- – Heater ground side – Duty cycle on/off to control sensor temperature. 

 

Detection 
Cavity 

Reference Air 

Diffusion 
Passage 

Heater 

O

Exhaust 
Gasses 
O2, 
HC,CO 

Label Resistor 
(3.5k – 1m Ohm) 

Pumping 
Cell 

Nernst cell 

Connector 

IP 

COM 

VS

H

H

Measurement 
Resistor 

(300 Ohm) 

B+ 

Heater 
Ground 

Impedance 
Measuremen

+ - 

Pump 
Current 

+

- 

450 
mV 

+3.6V  
Virtual 

Total 
Pumping 

Measured 
Pumping Current 

PC

Sensor 

reference pump 

O

Multiplex 
 

Voltage 

NTK ZFAS-U2 

RL- 

 
 
 
The primary component of a UEGO sensor is the diffusion passage that controls the flow of exhaust gasses into a 
detection cavity, a Nernst cell (essentially an EGO sensor inside the UEGO sensor) that measures the air fuel ratio 
in the detection cavity. A control circuitry in the ASIC chip (mounted in the PCM) controls the pumping current (IP) 
to keep the detection cavity near stoichiometry by holding the Nernst cell at 450 mV. This Nernst cell voltage (RE, 
VS) is 450mV from the virtual ground (VM, COM), which is approximately 2.5V (Bosch UEGO) or 3.6V (NTK 
UEGO) above the PCM ground. For the Nernst cell to generate a voltage when the detection cavity is rich, it needs 
an oxygen differential across the cell. In older UEGO (and HEGO) sensor designs, this was provided by a 
reference chamber that was connected to outside air through the wire harness that was subject to contamination 
and "Characteristic Shift Down (CSD)". The new UEGO sensor uses a pumped reference chamber, which is 
sealed from the outside to eliminate the potential for contamination. The necessary oxygen is supplied by 
supplying a 20 uA pumping current across the Nernst cell to pump small amounts of oxygen from the detection 
cavity to the reference chamber. The pumping cell pumps oxygen ions in and out of the detection cavity from and 
to the exhaust gasses in response to the changes in the Nernst cell voltage. The pumping current flows through 
the sense resistor and the voltage drop across the sense resistor is measured and amplified. Offset volts are sent 
out of the ASIC to one of the PCM's A/D inputs. The PCM measures the voltage supplied by the ASIC, determines 
the pumping current, and converts the pumping current to measured lambda. In general, the circuitry that 
measures the pumping current is used to estimate the air fuel ratio in the exhaust system. 
 
The UEGO sensor also has a trim (IA) or label resistor (RL). The biggest source of part to part variability in the 
measured air fuel ratio is difference in the diffusion passage. This source of variation is simply the piece-to-piece 
differences from the manufacturing process. To compensate for this source of error, each sensor is tested at the 
factory and a trim or label resistor is installed in the connector. The value of this resistor is chosen to correlate with 
the measured difference between a particular sensor and a nominal sensor.  
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For NTK UEGO, the variation in the Ip signal value is corrected for by a compensation coefficient (CC), and then 
processed by the PCM. The value of CC (Ip rank) is determined by the value of RL. The PCM must command the 
ASIC to read the value of RL, so CC can be determined. After measuring the value of the label resistor, the PCM 
software will multiply the measured pumping current (Ip) by a compensation coefficient and determine a corrected 
pumping current that is used to calculate the measured exhaust air fuel ratio. During each power up, the PCM will 
briefly turn the UEGO heater power off, measure the output voltage from the voltage divider several times, average 
it, and estimate the resistance of the label resistor. The PCM will do this estimation multiple times, and if all 
samples are consistently within one resistor "rank", then the RL compensation coefficient determination is 
completed and the resistor "rank" compensation coefficient value will be stored in keep alive memory. On the other 
hand, if the several readings are not consistently within one rank for some amount of time, then the PCM A/D input 
is considered not reliable/RL erratic, and a trim circuit erratic malfunction (P164A, P164B) will be set. Conversely, if 
the estimated resistance is too high, then the software in the PCM will indicate RL circuit shorted to ground or 
open, and a trim circuit low malfunction (P2627, P2630) will be set. If the estimated resistance is too low, then the 
software will indicate RL circuit shorted to power, and a trim circuit high malfunction (P2628, P2631) will be set. 
Once a trim circuit malfunction is detected, then the compensation coefficient of the label resistor "rank" stored in 
KAM will be used. 
 
For Bosch UEGO, the trim resistor is connected in parallel to the pumping current sense resistor and the pumping 
current flows through both. The trim resistor adjusts the measured pumping current back to the expected nominal 
value at any given air fuel ratio (correcting for the sensor to sensor variations in the diffusion passage). Small trim 
resistors are required for sensors that require more pumping current at any particular lambda. Conversely, for 
sensors with lower diffusion rates than average, less pumping current is required, so a higher than average 
impedance trim resistor is installed. When IA circuit is open, all of the pumping current flows through the measuring 
resistor which increases the measured voltage. Since the pumping current is amplified, the UEGO pumping current 
to lambda transfer function will reflect the error. The slope of the UEGO sensor transfer function changes, which 
results in the wrong output of the UEGO signal (the slope of the pumping current to lambda relationship can 
increase or decrease). For "stoichiometric" air/fuel control applications, an open IA circuit is not monitored since the 
lambda error is minimal in "stoichiometric" mode. A worst case (40 ohm resistor) open IA was tested on a 2008 MY 
3.5L Taurus PZEV and showed no impact on tailpipe emissions.  
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The time spent at the limits of the short term fuel trim is monitored after vehicle startup when closed loop fuel has 
been requested, during closed loop fuel conditions, or when open loop fuel has been requested due to UEGO 
sensor fault. Excessive time with short term fuel trim at its limits (up to +/- 40%), or no rich / lean activity seen since 
startup indicates a "lack of switch" (LOS) malfunction. Since “lack of switching” malfunctions can be caused by 
UEGO sensor malfunctions or by shifts in the fuel system, DTCs are stored that provide additional information for 
the “lack of switching” malfunction. Different DTCs indicate whether the sensor always indicates lean (P2195, 
P2197), or always indicates rich (P2196, P2198).  

Beginning 2017MY, the “lack of switch” (LOS) monitor has changed to allow differentiation between UEGO lack of 
switch and fuel shift. If the short term fuel trim hits the clip during an open loop to closed loop fuel transition, then the 
controller contracts in opposite direction to try to move the sensor. The fuel error was reduced as a result of the 
controller action indicating that a fuel shift is present and not a stuck UEGO sensor. If the sensor moves, then it is 
considered not stuck and the short term fuel trim range of authority is expanded. By expanding the short term fuel 
trim limits, the controller is given more range so that a fuel error, which would have previously resulted in setting a 
lack of switch DTC, can now be learned into adaptive fuel and set a fuel monitor DTC rather than setting a lack of 
switch DTC. Please note this expansion logic is only applicable during an open loop to closed loop fuel control 
transition. 

Beginning 2019MY, the short term fuel trim range of authority expansion was modified to work with the two fuel 
systems for PFDI programs. If the short term fuel trim hits a clip while operating with the matching RICH or LEAN 
status for the current system being used, the range of authority is expanded in that direction to allow adaptive to 
learn the fault for that system rather than trying to set LOS DTC. On the other hand, the short term fuel trim range of 
authority is also expanded due to unresponsive UEGO after an intrusive fuel control range of authority reduction. If 
the the fuel controller is indicated to be at a clip for a calibratable fraction of the time necessary to set a lack of switch 
DTC and none of the other conditions are met to expand the range of authority, the range of authority is reduced. 
The directional range of authority reduction is applied for a calibratable fraction of the time necessary to set a lack of 
switch DTC to provide opportunity for the UEGO to respond. If the UEGO changes in the correct direction by a 
calibratable amount while the range of authority is reduced, the UEGO is trusted and the range of authority is 
expanded in the direction of the shift. If the UEGO does not change by the calibratable amount during the range of 
authority reduction, then the UEGO is NOT trusted. The range of authority is NOT expanded and the offset is 
removed.  Lack-of-Switch is then permitted to continue in detecting the stuck UEGO fault.  

The stuck UEGO test detects a UEGO sensor that is stuck at a fixed value. The stuck UEGO test continuously 
monitors the change in the uncorrected filtered lambda. If the change in lambda is less than a calibratable threshold, 
then the sensor is considered stuck and a stuck timer would increment. Once the stuck timer exceeds a calibratable 
value, then the monitor would request a special fuel control defib to try to move the UEGO sensor. The LOS defib is 
treated in the same way as the existing "lack of movement- open Pump Current circuit" defib.  The defib will remain 
in effect until the UEGO moves or a lack of swtich DTC is set. While the UEGO sensor is considered stuck and defib 
is active, a monitor defib command timer would continuously increment. If the defib command timer exceeds a 
calibratable threshold, a lack of switch DTC would set for a stuck UEGO. A stuck lean DTC, P2195/P2197, will set if 
the filtered lambda is >= 1, and a stuck rich DTC, P2196/P2198, will set if the filtered lambda is less than 1. NOTE: 
The stuck UEGO test is only monitored outside the "lack of movement- open Pump Current circuit" fault band for 
applications with the lack of movement test enabled since a stuck UEGO inside the fault band is considered as an 
open IP circuit fault. 

 

UEGO “Lack of Switching” Operation: 

DTCs P2195 – Lack of switching, sensor indicates lean, Bank 1 

P2196 – Lack of switching, sensor indicates rich, Bank 1 

P2197 – Lack of switching, sensor indicates lean, Bank 2 

P2198 – Lack of switching, sensor indicates rich, Bank 2 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor fault 
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Monitor Sequence None 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, 
VMV/EVMV, CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no 
misfire DTCs, no system failures affecting fuel, no EVAP gross leak failure, 
UEGO heaters OK, no "lack of movement" malfunction, no UEGO circuit 
malfunction 

Monitoring Duration 30 seconds to register a malfunction 

 
Typical UEGO “Lack of Switching" entry conditions: 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO 
sensor  fault 

  

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (for O2 Sensor Stuck Rich DTCs only) 

  

Inferred Ambient Temperature -40 oF  

Time within entry conditions 10 seconds  

Fuel Tank Pressure  10 in H2O 

Fuel Level 15%  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 

Typical UEGO “Lack of Switching” malfunction thresholds: 

Stage 1: > 30 seconds since reaching the short term fuel trim limits while closed loop fuel. 

Stage 2 (2016MY and earlier): < 0.5 seconds rich or < 0.5 seconds lean since startup for > 30 seconds in test 
conditions while open loop fuel is requested due to UEGO sensor fault. 

Stage 2 (2017MY+): > 5 seconds since reaching the short term fuel trim limits while closed loop fuel. 

Stuck UEGO test (2019MY+): Change in filtered lambda < 0.0001 for > 30 seconds and in fuel control defib 
mode for > 10 seconds. A stuck lean DTC (P2195, P2197) will set if filtered lambda is >= 1, and a stuck rich 
DTC (P2196, P2198) will set if filtered lambda is less than 1.  
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The time spent when the measured lambda is nearly 1.0 is also monitored on Bosch UEGO applications using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC. The monitoring is conducted after vehicle startup when closed loop 
fuel has been requested, during closed loop fuel conditions, or when open loop fuel has been requested due to 
UEGO sensor fault. Excessive time without measured lambda deviating from 1.0, in spite of attempts to force 
activity (via fuel control and reference current "defib") in the measured lambda, will indicate either a "lack of 
movement – open Pump Current circuit" malfunction or a "lack of movement - open Reference Ground circuit" 
malfunction. An open Pump Current circuit (IP) is differentiated from an open Reference Ground circuit (VM) by 
measuring the movements in the measured lambda during the reference current defib. Change in lambda 
movement below a minimum threshold indicates "lack of movement- open Pump Current circuit" malfunction, 
which results in P2237, P2240 DTCs (replaced P0134/P0154 DTCs). Conversely, change in lambda movement 
greater than the minimum threshold indicates an open VM, which results in P2251, P2254 DTCs (replaced 
P0130/P0150 DTCs). Note that the open VM detection via reference current defib is new in 2011 MY applications.  

 

 

 

Since the Bosch CJ125 or the Conti-Siemens ATIC42 ASIC do not have the capability to specifically detect an 
open RE or VM, separate diagnostics were created to monitor these failures. An open RE or VM will typically 
cause the impedance of the Nernst cell to increase. An open RE will cause the UEGO voltage to be greater than or 
less than a malfunction threshold while an open VM will cause the UEGO voltage to be within a malfunction band. 
Note that this open VM detection will only enable if the UEGO is unable to control the heater voltage at the desired 
set point; otherwise, the "lack of movement- open Reference Ground circuit" diagnostic will enable. 

  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 96 OF 388  

UEGO “Open Circuit Diagnostic – RE, VM ” Operation (Bosch UEGO only using Bosch CJ125 or Conti-
Siemens ATIC42 ASIC): 

DTCs P2243 – O2 Sensor Reference Voltage Circuit/Open (Bank 1, Sensor 1). 
(replaces P0130) 

P2247 – O2 Sensor Reference Voltage Circuit/Open (Bank 2, Sensor 1). 
(replaces P0150) 

P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0130)  

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0150) 

Monitor execution continuous 

Monitor Sequence Intrusive Stream 1 UEGO heater current monitor completed 

Sensors OK UEGO heaters OK, no UEGO circuit malfunction 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical UEGO “Open Circuit Diagnostic – RE, VM " entry conditions (Bosch UEGO only using Bosch 
CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

UEGO ASIC not in recalibration mode   

All injectors on (no Decel Fuel Shut Off)   

Short term fuel trim  33% 

Time heater control voltage at maximum limit during open 
loop heater control 

 9 seconds (Bosch UEGO) 

20 seconds (NTK UEGO) 

Time heater control voltage at maximum or minimum limit 
during closed loop heater control 

 7 seconds (Bosch UEGO) 

1 second (NTK UEGO) 

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Open Circuit Diagnostic – RE, VM” malfunction thresholds (Bosch UEGO only using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Open RE circuit: UEGO voltage: > 4.7 V or < 0.2 V for 10 seconds to set a DTC. 

Open VM circuit: 1.45 V < UEGO voltage < 1.55 V for 10 seconds to set a DTC (Bosch CJ125). 

                             1.95 V < UEGO voltage < 2.05 V for 10 seconds to set a DTC (Conti-Siemens ATIC42). 
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UEGO “Lack of Movement – Open Pump Current Circuit” Operation (Bosch UEGO only using Bosch 
CJ125 or Conti-Siemens ATIC42 ASIC): 

DTCs P2237 – O2 Sensor Positive Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0134) 

P2240 – O2 Sensor Positive Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0154) 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor  fault 

Monitor Sequence None 

Sensors OK ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, UEGO 
heaters OK, no "lack of switching" malfunction, no "lack of movement- open 
reference ground circuit" malfunction, no UEGO circuit malfunction 

Monitoring Duration 10 - 20 seconds to register a malfunction 

 
 

Typical UEGO “Lack of Movement – Open Pump Current Circuit " entry conditions  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO sensor  fault   

Constant lambda near stoich (~1) 0.99 1.01 

Time since no lambda activity seen since start up  30 sec  

Time since no lambda activity during intrusive Stream 1 response monitor 3 sec  

Inferred Ambient Temperature - 40 oF  

Injector fuel pulsewidth 650 usec  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Lack of Movement – Open Pump Current Circuit” malfunction thresholds  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Stage 1: > 20 seconds in test conditions without lambda movement during fuel control and reference current 
"defib" while in closed loop fuel and < = 0.05 change in lambda movement. 

Stage 2: < 0.2 seconds without lambda movement since startup for > 30 seconds in test conditions during 
reference current "defib" while open loop fuel is requested due to UEGO sensor fault and < = 0.05 change in 
lambda movement.  
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UEGO “Lack of Movement – Open Reference Ground Circuit ” Operation (Bosch UEGO only using 
Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

DTCs P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1) 
(replaces P0130) 

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1) 
(replaces P0150) 

Monitor execution continuous, from startup and while in closed loop fuel or open loop fuel due to 
UEGO sensor  fault 

Monitor Sequence None 

Sensors OK ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, UEGO 
heaters OK, no "lack of switching" malfunction, no "lack of movement- open 
pump current circuit" malfunction, no UEGO circuit malfunction 

Monitoring Duration 10 - 20 seconds to register a malfunction 

 
Typical UEGO “Lack of Movement – Open Reference Ground Circuit " entry conditions  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

Closed Loop or Open Loop Requested due to UEGO sensor  fault   

Constant lambda near stoich (~1) 0.99 1.01 

Time since no lambda activity seen since start up  30 sec  

Time since no lambda activity during intrusive Stream 1 response monitor 3 sec  

Injector fuel pulsewidth 650 usec  

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
 

Typical UEGO “Lack of Movement – Open Reference Ground Circuit” malfunction thresholds  

(Bosch UEGO only using Bosch CJ125 or Conti-Siemens ATIC42 ASIC): 

Stage 1: > 20 seconds in test conditions without lambda movement during fuel control and reference current 
"defib" while in closed loop fuel and > 0.05 change in lambda movement. 

Stage 2: > 20 seconds in test conditions without lambda movement during reference current "defib" while 
open loop fuel is requested due to UEGO sensor fault and > 0.05 change in lambda movement.  
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UEGO equipped vehicles monitor the circuitry between the PCM and the UEGO sensor via the wire diagnostics 
capability included on the UEGO ASIC chip. The wire diagnostics will detect wires (IP, IA, VM/COM, RE/VS) 
shorted to battery, or ground, and in most cases will detect open circuits (IP, VM/COM, RE/VS). In particular, the 
NTK TIF0003 and Conti ATIC142 ASIC chips can do open circuit diagnostics. Beginning 2015 MY, applications 
using Conti ATIC142 ASIC can also detect open IA fault via the wire diagnostics capability included on the ASIC. 

The diagnostic bits are transmitted to the PCM via SPI (serial peripheral interface). The SPI communication is 
validated continuously, and if a SPI communication failure is detected, fault code(s) P064D and/or P064E will be 
set. The ASIC is also capable of detecting internal circuitry failure; in which case, an ASIC failure DTC (P1646, 
P1647) along with the SPI communication failure DTC (P064D, P064E) will be set. 

o Beginning 2011 MY, the general UEGO circuit diagnostic DTCs P0130/P0150, are now replaced by more 
specific DTCs.  

o A shorted to ground circuit (Bosch UEGO – IP, IA, RE, VM; NTK UEGO – IP, VS, COM) will set 
P0131/P0151 DTCs.  

o A shorted to battery circuit (Bosch UEGO – IP, IA, RE, VM; NTK UEGO – IP, VS, COM) will set 
P0132/P0152 DTCs.  

o An open Pump Current circuit (IP) will set P2237/P2240 DTCs.  

o An open Reference Ground circuit (VM/COM) will set P2251/P2254 DTCs.  

o An open Reference Voltage circuit (RE/VS) will set P2243/P2247 DTCs.  

o Beginning 2020MY, the Bosch UEGO low level driver has modified the CJ135 open IP and open IA circuit 
diagnostic. For UEGO sensors with trim resistor (e.g. Bosch LSU4.9, Bosch LSU5.2), both the open IP 
circuit DTC (P2237/P2240) and open IA circuit DTC (P2626/P2629) would set if an open IP or IA circuit fault 
is present anywhere from the processor to the connector. On the other hand, only an open IP circuit DTC 
(P2237/P2240) would set for an open IP circuit on the sensor/harness side (e.g. sensor pigtail). 

 
UEGO "Wire Diagnostic via ASIC" Operation: 

DTCs P0131 – O2 Sensor Circuit Low Voltage (Bank 1, Sensor 1). Note: Sets for short to 
ground on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0130 in Bosch UEGO applications.) 

P0151 – O2 Sensor Circuit Low Voltage (Bank 2, Sensor 1). Note: Sets for short to 
ground on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0150 in Bosch UEGO applications.) 

P0132 – O2 Sensor Circuit High Voltage (Bank 1, Sensor 1). Note: Sets for short to 
battery on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0130 in Bosch UEGO applications.) 

P0152 – O2 Sensor Circuit High Voltage (Bank 2, Sensor 1). Note: Sets for short to 
battery on Bosch UEGO- IP, IA, RE, VM; NTK UEGO – IP, VS, COM. 
(replaces P0150 in Bosch UEGO applications.) 

P2237 – O2 Sensor Positive Current Control Circuit/Open (Bank 1, Sensor 1). Note: 
This DTC sets for open IP. (replaces P0130 in NTK UEGO applications.) 

P2240 – O2 Sensor Positive Current Control Circuit/Open (Bank 2, Sensor 1). Note: 
Sets for open IP. (replaces P0150 in NTK UEGO applications.) 

P2243 – O2 Sensor Reference Voltage Circuit/Open (Bank 1, Sensor 1). Note: Sets 
for open VS. (replaces P0130 in NTK UEGO applications.) 
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P2247 – O2 Sensor Reference Voltage Circuit/Open (Bank 2, Sensor 1). Note: Sets 
for open VS. (replaces P0150 in NTK UEGO applications.) 

P2251 – O2 Sensor Negative Current Control Circuit/Open (Bank 1, Sensor 1). Note: 
Sets for open COM. (replaces P0130 in NTK UEGO applications.) 

P2254 – O2 Sensor Negative Current Control Circuit/Open (Bank 2, Sensor 1). Note: 
Sets for open COM. (replaces P0150 in NTK UEGO applications.) 

P164A – O2 Sensor Positive Current Trim Circuit Performance (Bank 1, Sensor 1). 
Note: Sets for an erratic RL in NTK UEGO applications only. 

P164B – O2 Sensor Positive Current Trim Circuit Performance (Bank 2, Sensor 1). 
Note: Sets for an erratic RL in NTK UEGO applications only. 

P2626 - O2 Sensor Positive Current Trim Circuit Open (Bank 1, Sensor 1) 

P2629 - O2 Sensor Positive Current Trim Circuit Open (Bank 2, Sensor 1) 

P2627 – O2 Sensor Positive Current Trim circuit Low (Bank 1, Sensor 1). Note: Sets 
for open or short to ground RL in NTK UEGO applications only. 

P2630 – O2 Sensor Positive Current Trim Circuit Low (Bank 2, Sensor 1). Note: Sets 
for open or short to ground RL in NTK UEGO applications only. 

P2628 – O2 Sensor Positive Current Trim Circuit High (Bank 1, Sensor 1). Note: Sets 
for short to battery RL in NTK UEGO applications only. 

P2631 – O2 Sensor Positive Current Trim Circuit High (Bank 2, Sensor 1). Note: Sets 
for short to battery RL in NTK UEGO applications only. 

P1646 – Linear O2 Sensor Control Chip, Bank 1. 

P1647 – Linear O2 Sensor Control Chip, Bank 2. 

P064D – Internal Control Module O2 Sensor Processor Performance (Bank 1). 

P064E – Internal Control Module O2 Sensor Processor Performance (Bank 2). 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK UEGO heaters OK 

Monitoring Duration 10 seconds to register a malfunction 

 
 

Typical UEGO "Wire Diagnostics via ASIC" entry conditions: 

Entry condition Minimum Maximum 

Fault reported by UEGO ASIC   

Battery Voltage  11.0 Volts 18.0 Volts 

 

Typical UEGO "Wire Diagnostics via ASIC " malfunction thresholds: 

UEGO ASIC indicated malfunction, DTC sets after 10 seconds when circuit failure is present.  
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For "Non-Stoichiometric Closed Loop (NSCL)" air/fuel control applications, a continuous open IA diagnostic is 
required since the lambda error is more significant in this mode. For UEGO ASICs that do not have capability to 
detect open IA, a separate continuous open IA diagnostic (Air Rationality Test) is created to monitor the open IA 
circuit fault. This diagnostic will always monitor the UEGO sensor voltage or pumping current reading during Decel 
Fuel Shut Off (DFSO) event. The monitor compares the UEGO sensor voltage or pumping current reading in air 
against the expected value for pure air. If the UEGO sensor voltage or pumping current during DFSO exceeds the 
maximum UEGO voltage/pumping current in air threshold, then the fault timer increments. If the fault timer exceeds 
the fault time threshold, then open IA DTC P2626 and/or P2629 will set. Since transient sources of fuel in the 
exhaust after injector cut can contribute to the UEGO sensor voltage/pumping current to read lower (rich), the air 
rationality monitor will not call a pass until the transient sources of fuel have been exhausted and pure air entry 
conditions during DFSO are met (i.e. all injectors must be off, purge must be off, no fuel must be leaking around 
the PCV valve, and a few transport delays must have passed to allow the last fuel transients to be exhausted 
leaving nothing for the sensor to see, but air). Note: Beginning 2011 MY and beyond, this diagnostic will monitor 
the UEGO pumping current against the expected value for pure air instead of the UEGO voltage so the monitor 
can be ASIC chip independent.  
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UEGO “Air Rationality Test” Operation (Bosch UEGO only using Bosch CJ125 or Conti-Siemens 
ATIC42 ASIC): 

DTCs P2626 – O2 Sensor Positive Current Trim Circuit Open (Bank 1, Sensor 1) 

P2629 – O2 Sensor Positive Current Trim Circuit Open (Bank 2, Sensor 1) 

Monitor execution continuous, every DFSO event 

Monitor Sequence Stream 1 UEGO heater voltage check completed, > 30 seconds time in lack of 
movement test, > 30 seconds time in lack of switch test 

Sensors OK FTP, injectors, UEGO heaters OK, no "lack of switching" malfunction, no "lack 
of movement" malfunction, no purge system failure, no UEGO circuit 
malfunction, no UEGO FAOS monitor malfunction, no front UEGO response rate 
malfunction 

Monitoring Duration 2 seconds to register a malfunction 
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Typical UEGO “Air Rationality Test" entry conditions (Bosch UEGO only using Bosch CJ125 or Conti-
Siemens ATIC42 ASIC): 

Entry condition Minimum Maximum 

No injectors stuck open   

No purge system failure   

Fuel Tank Pressure  10 in H2O 

Closed pedal   

DFSO entry conditions met   

DFSO requested   

DFSO injectors cut    

No purge flow being requested (pass criteria only)   

No fuel flow entering thru PCV during cold start when  
flashing off fuel in oil (pass criteria only) 

  

Transport delay (pass criteria only) 2 sec  

UEGO ASIC not in recalibration mode   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical UEGO “Air Rationality Test” malfunction thresholds (Bosch UEGO only using Bosch CJ125 or 
Conti-Siemens ATIC42 ASIC): 

UEGO voltage: > 4.55 V (max UEGO sensor voltage in air, normal range) or  

> 3.0 V (max UEGO sensor voltage in air, wide range) for >= 2 seconds in test conditions. 

UEGO pumping current: > 0.00309 Amps for >= 2 seconds in test conditions. 
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Front UEGO Slow/Delayed Response Monitor (2010 MY+)  

The front UEGO monitor also detects malfunctions on the UEGO sensor such as reduced response or delayed 
response that would cause vehicle emissions to exceed 1.5x the standard (2.5x the standard for PZEV). The 
response rate is evaluated by entering a special 0.5 Hz square wave, fuel control routine. This routine drives the 
air/fuel ratio around stoichiometry at a calibratable frequency and magnitude, producing predictable oxygen sensor 
signal amplitude.  
 
A UEGO slow or delayed sensor will show an increased response time which is compared to a no-fault polygon. 
Combinations of the rich to lean and lean to rich response times that fall outside the polygon indicate a sensor 
malfunction (P0133 Bank 1, P0153 Bank 2).  

 
UEGO "Response Rate" Operation: 

DTCs P0133 - O2 Sensor Circuit Slow/Delayed Response Bank 1 

P0153 - O2 Sensor Circuit Slow/Delayed Response Bank 2 

Monitor execution once per driving cycle 

Monitor Sequence > 30 seconds time in lack of movement test, > 30 seconds time in lack of switch test 

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, VMV/EVMV, 
CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, no misfire DTCs, no 
system failures affecting fuel, no EVAP gross leak failure, UEGO heaters OK, no "lack 
of switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no UEGO FAOS monitor malfunction 

Monitoring Duration 12 seconds 
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Typical UEGO "Response Rate" entry conditions:   

Entry condition Minimum Maximum 

Flex Fuel Composition not changing   

Not in Phase 0 of Evap Monitor, Purge intrusive test not running   

No Purge System reset   

Not performing CSER spark retard   

Not performing intrusive UEGO Lack of Movement "defib"   

No IMRC transition in progress before entering the monitor and while 
in monitor 

  

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Fuel Level 15%  

Short Term Fuel Trim Range -5% 5% 

Short Term Fuel Trim Absolute Change while in monitor  15% 

Air Mass 1.2 lbs/min  

Engine Load 20% 70% 

Maximum change in engine load while in monitor  0.25 

Vehicle Speed 35 mph 80 mph 

Maximum change in vehicle speed while in monitor  9 mph 

Engine RPM 1000 rpm 3000 rpm 

Maximum change in engine rpm while in monitor  150 rpm 

Commanded versus actual lambda range while in monitor 0.85 1.15 

No excessive cam angle movement over a half cycle A/F modulation 
when exhaust cam position is >= 40 degree or intake cam position >= 
-10 degree to indicate an acceptable A/F disturbance due to cam 
angle movement.  

 3 degree 

No excessive movement between currently utilized long term fuel 
trim cells (1 = complete change from one cell to adjacent cell) 

 0.5 

No excessive change in fuel injection ratio  50% 

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical UEGO "Response Rate" malfunction thresholds: 

Threshold depends on failure type (symmetric slow/delay vs. Asymmetric slow/delay) 

   

 
 

J1979 Front UEGO Mode $06 Data 

Monitor ID Test ID Description  

$01 $87 UEGO11 Rich to Lean Response Time (P0133) seconds 

$01 $88 UEGO11 Lean to Rich Response Time (P0133) seconds 

$05 $87 UEGO21 Rich to Lean Response Time (P0153) seconds 

$05 $88 UEGO21 Lean to Rich Response Time (P0153) seconds 
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Example shown with lean-to-rich (0.2 sec), 
rich-to-lean (0.2 sec), and symmetric (0.6 
sec) thresholds creating the yellow no-fault 
zone.  The completeted monitor results in 
two measurements, a lean-to-rich 
response time and a rich-to-lean response 
time. These response time values are 
used as x-y pairs  to make a single point 
and then compared to the no-fault zone.  
Anywhere in the yellow is a pass and 
outside the yellow is a failure. 
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UEGO Heaters  

The UEGO heater is controlled as a function of the measured impedance to keep the sensor at a near constant 
temperature (Bosch: 780 deg C, NTK: 830 deg C). The impedance of the Nernst cell decreases as the sensor 
temperature increases. This impedance is measured by periodically applying a small current across the Nernst cell 
and measuring the change in the voltage. The output voltage is then sent to an A/D input on the PCM. After a cold 
start, the UEGO heater ramps up to the maximum duty cycle to heat the sensor. After a few seconds, the 
measured impedance will start to decrease and when the target value is crossed, the heater goes into closed loop 
heater control to maintain the sensor at a near constant temperature.  
 
The "UEGO Heater Temperature Control Monitor" tracks the time at the maximum duty cycle during the open loop 
sensor warm up phase. If the measured impedance does not come down to the target value to allow the system to 
transition from open loop heater control to closed loop heater control within a specified time, then a P0030/P0050 
fault code is set. This monitor also sets a malfunction when the closed loop heater controller reaches a maximum 
or minimum duty cycle for a period of time indicating that the controller is no longer able to maintain the target 
temperature. However, if the exhaust temperature is high enough that the sensor will be above the target 
temperature even with no heat, then this monitor is disabled. 
 
The UEGO heaters are also monitored for proper voltage and current. A UEGO heater voltage fault (open, shorted 
to ground, or shorted to battery) is determined by turning the heater on and off and looking for corresponding 
voltage change in the heater output driver circuit in the PCM. 

A separate current-monitoring circuit monitors heater current once per driving cycle. This monitor normally runs in 
closed loop heater control after all the exhaust gas sensor functional tests are completed (2010 MY and earlier), 
however, it can also run intrusively. When the UEGO sensor indicates cold, but the heater is inferred to have been 
adequately warm, the current monitor is forced to run intrusively prior to the completion of the heater temperature 
control monitor. If the heater measured current falls below or above a calibratable threshold, the heater is assumed 
to be degraded or malfunctioning.  

Beginning 2012MY, some PCMs do not have a separate current-monitoring circuit. For PCMs that do not have the 
current-monitoring circuit, a degraded or malfunctioning UEGO heater is detected by the "UEGO Heater 
Temperature Control Monitor". 
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UEGO Heater Monitor Operation: 

DTCs  P0030 – HO2S Heater Control Circuit, Bank 1 

P0050 – HO2S Heater Control Circuit, Bank 2 

P0135 - HO2S Heater Circuit, Bank 1 

P0155 - HO2S Heater Circuit, Bank 2 

P0053 - HO2S Heater Resistance, Bank 1 

P0059 - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current monitor, continuous for voltage monitoring 
and UEGO heater temperature control monitoring 

Monitor Sequence Heater current monitor: Stream 1 UEGO response test completed (2010 MY and 
earlier), Stream 2 and 3 HO2S functional tests completed (2010 MY and earlier), 
Stream 1 UEGO heater voltage check completed. 

UEGO heater temperature control monitor: Stream 1 UEGO heater voltage check 
completed, Stream 1 UEGO circuit check completed, intrusive heater current monitor 
completed (if applicable). 

Sensors OK Heater current monitor: no HO2S/UEGO heater circuit malfunction, no UEGO 
heater temperature control malfunction, no UEGO circuit malfunction 

UEGO heater temperature control monitor: no UEGO circuit malfunction, no UEGO 
heater circuit malfunction, no UEGO heater current monitor DTCs.  

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check, >= 30 
seconds for the UEGO heater temperature control monitor to register a malfunction 

 
Typical UEGO heater monitor entry conditions:   

Entry condition Minimum Maximum 

Inferred UEGO unheated tip temperature (heater voltage check 
only) 

75 oF 1706 oF 

Inferred UEGO heated tip temperature (heater current check 
only) 

1346 oF 1616 oF 

UEGO heater-on time (heater current check only) 30 seconds  

Engine RPM (heater current check only)  5000 rpm 

Time heater control voltage at maximum limit during open loop 
heater control (intrusive heater current check only 

 9 seconds (Bosch UEGO) 

20 seconds (NTK UEGO) 

Time heater control voltage at maximum or minimum limit 
during closed loop heater control (intrusive heater current check 
only) 

 7 seconds (Bosch UEGO) 

1 second (NTK UEGO) 

Inferred UEGO unheated tip temperature (heater control 
monitor only) 

75 oF 1000 oF 

UEGO ASIC not in recalibration mode   

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical UEGO heater check malfunction thresholds: 

Smart driver status indicated malfunction (heater voltage check) 

Number monitor retries allowed for malfunction > = 30 (heater voltage check) 

Heater current outside limits: 

    < 1.0 Amps  or > 3 Amps (intrusive test) or  < 0.55 Amps or  > 3 Amps (Bosch UEGO) 

    < 1.45 Amps  or > 3 Amps (intrusive test) or  < 1.05 Amps or  > 3 Amps (NTK UEGO) 

    < 1.62 Amps  or > 3.80 Amps (intrusive test) or  < 1.12 Amps or  > 3.80 Amps (Conti-Moto CBP-A2 PCM 
with NTK UEGO) 

UEGO heater temperature control monitor: > = 30 seconds to register a malfunction while the heater control 
integrator is at its maximum or minimum limit 

 
J1979 UEGO Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$41 $81 HO2S11 Heater Current (P0053) Amps 

$45 $81 HO2S21 Heater Current (P0059) Amps 
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Rear HO2S Monitor 

Rear HO2S Signal  

A functional test of the rear HO2S sensors is done during normal vehicle operation. The peak rich and lean voltages 
are continuously monitored. Voltages that exceed the calibratable rich and lean thresholds indicate a functional 
sensor. If the voltages have not exceeded the thresholds after a long period of vehicle operation, the air/fuel ratio 
may be forced rich or lean in an attempt to get the rear sensor to switch. This situation normally occurs only with a 
green catalyst (< 500 miles). If the sensor does not exceed the rich and lean peak thresholds, a malfunction is 
indicated. Beginning 2019MY, this test is turned off if the DCMS stuck test is enabled. 

2005 MY and beyond vehicles will continuously monitor the rear HO2S signal for high voltage, in excess of 1.1 volts 
or 1.9 volts (pending on feedback circuit) and store a unique DTC (P0138, P0158). An over voltage condition is 
caused by a HO2S heater or battery power short to the HO2S signal line. 

2011 MY and beyond vehicles with Conti-Moto CBP-A2 PCM will also continuously monitor the rear HO2S signal 
for out of range low voltage, below -0.2 volts and store DTC P2A01, P2A04. An out of range low voltage condition is 
caused by swapped sensor wires (sensor signal and signal return) and sensor degradation.  

Furthermore, the rear HO2S signal will also be monitored continuously for circuit open or shorted to ground beginning 
2011 MY as the PCM hardware becomes capable of measuring HO2S impedance. An intrusive circuit test is invoked 
whenever the HO2S voltage falls into a voltage fault band. A pull-up resistor is enabled to alter the HO2S circuit 
characteristics. A very high HO2S internal resistance will indicate an open HO2S circuit while a low HO2S internal 
resistance, < 10 ohms, will indicate a HO2S circuit shorted to ground. Both HO2S circuit open and shorted to ground 
malfunction will set DTC P0137, P0157 if the fault counter exceeds the threshold. 

Beginning 2015MY, Conti ATIC142 UEGO ASIC has both UEGO and rear HO2S wire diagnostics capability 
included on the chip. The wire diagnostics will continuously detect sensor wires open, shorted to battery, or ground. 

Rear HO2S Functional Check Operation: 

DTCs Sensor 2 

 

 

 

 

 

P0136 - HO2S12 No activity or 

     P2270 - HO2S12 Signal Stuck Lean 

     P2271 - HO2S12 Signal Stuck Rich 

P0156 - HO2S22 No activity or 

     P2272 - HO2S22 Signal Stuck Lean 

     P2273 - HO2S22 Signal Stuck Rich 

Monitor execution once per driving cycle for activity test 

Monitor Sequence > 30 seconds time in lack of movement test (UEGO only), > 30 seconds time 
in lack of switch test, front HO2S/UEGO response test completed, Stream 2 
HO2S circuit open/short to ground test time slice completed.  

Sensors OK ECT, IAT, MAF, MAP, VSS, TP, ETC, FRP, FVR, DPFE EGR, VCT, 
VMV/EVMV, CVS, CPV, EVAPSV, FTP, CKP, CMP, ignition coils, injectors, 
no misfire DTCs, no system failures affecting fuel, no EVAP gross leak 
failure, UEGO/HO2S (front and rear) heaters OK, no "lack of switching" 
malfunction, no "lack of movement" malfunction (UEGO only), no 
UEGO/HO2S (front and rear) circuit malfunction, no rear HO2S out of range 
low malfunction, no UEGO FAOS monitor malfunction, no front 
HO2S/UEGO response rate malfunction 

Monitoring Duration continuous until monitor completed 
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Typical Rear HO2S functional check entry conditions: 

Entry condition Minimum Maximum 

Stream 1 HO2S not in CSD recovery mode   

Flex Fuel Composition not changing   

Not in Phase 0 of Evaporative System Monitor   

No Purge System reset   

Purge intrusive test not running   

Not performing CSER spark retard   

Engine Coolant Temp 150 oF 240 oF 

Intake Air Temp  140 oF 

Time since entering closed loop fuel 10 seconds  

Inferred Catalyst Midbed Temperature  1600 oF 

Heater-on Inferred Sensor(s) 2/3 HO2S Temperature Range 400 oF 1400 oF 

Sensor(s) 2/3 HO2S heater-on time 90 seconds  

Short Term Fuel Trim Range -9% 11% 

Fuel Level (forced excursion only) 15%  

Throttle position Part throttle  

Engine RPM (forced excursion only) 1000 rpm 2000 rpm 

UEGO ASIC not in recalibration mode   

No air passing through during valve overlap (scavenging).   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical Rear HO2S functional check malfunction thresholds: 

Does not exceed rich and lean HO2S voltage threshold envelope: 

Rich < 0.42 volts 

Lean > 0.48 volts 
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J1979 Rear HO2S Functional Check Mode $06 Data 

Monitor ID Test ID Description  

$02 $01 HO2S12 sensor switch-point voltage volts 

$06 $01 HO2S22 sensor switch-point voltage volts 

 
 

Rear HO2S “Over  Voltage Test” Operation: 

DTCs P0138 - HO2S12 Circuit High Voltage 

P0158 - HO2S22 Circuit High Voltage 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK  

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S “Over Voltage Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 2/3 HO2S Temperature  400 oF  

Sensor(s) 2/3 HO2S heater-on time 90 seconds  

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Over  Voltage Test” malfunction thresholds: 

HO2S Voltage > 1.1 volts or 1.9 volts (pending on feedback circuit) for 10 seconds for over voltage test 
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Rear HO2S “Out of Range Low Test” Operation: 

DTCs P2A01 HO2S12 Circuit Range/Performance (Bank 1 Sensor 2) 

P2A04 HO2S22 Circuit Range/Performance (Bank 2 Sensor 2) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK, no rear HO2S shorted to ground malfunction  

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S “Out of Range Low Test” entry conditions: 

Entry condition Minimum Maximum 

Inferred Stream 2 HO2S Temperature  400 oF  

Sensor 2 HO2S heater-on time 90 seconds  

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Out of Range Low Test” malfunction thresholds: 

HO2S Voltage < -0.2 volts for 10 seconds for out of range low test 

 
 

Rear HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” Operation: 

DTCs P0137 HO2S12 Circuit Low Voltage (Bank 1 Sensor 2) 

P0157 HO2S22 Circuit Low Voltage (Bank 2 Sensor 2) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK rear HO2S heaters OK, no rear HO2S out of range low malfunction, no rear HO2S 
functional DTCs  

Monitoring Duration 10 seconds to register a malfunction 
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Typical HO2S “Circuit Open/Shorted to Ground Test via HO2S Impedance Measurement” entry 
conditions: 

Entry condition Minimum Maximum 

Closed Loop   

Inferred Stream 2 HO2S Temperature  680 oF 1526 oF (short to ground) 

Inferred Stream 2 HO2S Element Temperature (applicable 
only if Stream 2 HO2S Impedance Monitor is enabled) 

480 oF  

Time Stream 2 HO2S inferred element temperature within 
10% of the predicted steady state temperature (applicable 
only if Stream 2 HO2S Impedance Monitor is enabled) 

1 second  

Sensor 2 HO2S heater-on time 60 seconds  

All injectors on (no Decel Fuel Shut Off)   

Not commanding lean lambda due to torque reduction   

Not requesting enrichment due to catalyst reactivation 
following decel fuel shut off 

  

Sensor 2 HO2S voltage (open circuit voltage fault band):  

Conti-Moto CBP-A2 PCM 

 

    Other PCMs 

    or depending on feedback circuit 

 

-0.05 Volts 

 

0.27 Volts 

1.30 Volts 

 

0.05 Volts 

 

0.50 Volts 

1.90 Volts 

Sensor 2 HO2S voltage (circuit shorted to ground voltage 
fault band):  

-3.00 Volts 0.06 Volts 

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S “Circuit Open/Shorted to Ground Test” malfunction thresholds: 

HO2S Circuit Open: 

HO2S Impedance  > 500k ohms (Conti-Moto CBP-A2, Conti-Siemens CBP-C2, Bosch Green Oak, Bosch 
MED ECM, Conti EMS22xx processors) 

> 250k ohms (Conti EMS22xx, Conti EMS23xx, Conti EMS24xx without feedback circuit 
processors) 

> 150k ohms (Bosch MEDG, Bosch MED ECM with feedback circuit, Bosch MG1 
multicore, Bosch ME processors) 

>  20k ohms (Conti EMS24xx with feedback circuit, Conti EMX25xx, Conti EMS27xx, 
Conti EMS28xx, Conti EMS290x, Conti EMS295x processors) 

Fault counter > 14 (200 msec test every 500 msec check) 

 

HO2S Circuit Shorted to ground: 

HO2S Impedance < 10 ohms 

Fault counter > 17 (100 msec test every 500 msec check) 
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HO2S "Wire Diagnostics via ASIC" Operation: 

DTCs P0137 - HO2S12 Circuit Low Voltage (Bank 1 Sensor 2) 

P0157 - HO2S22 Circuit Low Voltage (Bank 2 Sensor 2) 

P0138 - HO2S12 Circuit High Voltage 

P0158 - HO2S22 Circuit High Voltage 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK HO2S heaters OK 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical HO2S "Wire Diagnostics via ASIC" entry conditions: 

Entry condition Minimum Maximum 

Fault reported by UEGO ASIC   

Battery Voltage  11.0 Volts 18.0 Volts 

 
Typical HO2S "Wire Diagnostics via ASIC " malfunction thresholds: 

UEGO ASIC indicated malfunction, DTC sets after 10 seconds when circuit failure is present.  
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 Rear HO2S Decel Fuel Shut Off Response Test (2009 MY+) 

The catalyst monitor uses the rear HO2S signal. The rear HO2S is also known as the Catalyst Monitor Sensor 
(CMS). There are two catalyst monitor methods in use on Ford vehicles.  One method is IAF “Integrated Air Fuel 
Ratio”.  The other method is IR “Index Ratio”.   Both methods are susceptible to false pass of a bad catalyst if the 
rear HO2S becomes too slow.  

The purpose of the Rear DFSO Response diagnostic is to ensure the HO2S sensor response time is sufficient for 
the monitors and control algorithms that use it.  This includes the catalyst monitor and the FAOS (Fore Aft Oxygen 
Sensor) emission control system. The monitor is typically set to trigger at the level of degradation that will cause 
the catalyst monitor to falsely pass a malfunction threshold catalyst.  

The OBD-II regulations require this monitor to utilize Decel Fuel Shut Off (DFSO). Ford plans to aggressively use 
DFSO starting in the 2009 MY on many applications to improve fuel economy. The DFSO rear O2 response test 
will be phased in coincident with this feature. 

The main part of the test is the measured rich to lean response rate. It is determined by a "slew" rate calculation 
which determines the rich to lean slope of the sensor during a Decel Fuel Shut Off (DFSO) event which occurs 
during closed pedal at vehicle speeds higher than 28 mph. The calculation for the slew rate (mV/sec) is illustrated 
below.  

 

Linear interpolation is performed to calculate the Slew Rate. 

1. For model years 2011-2015: capture the time at T3 at which the rich limit threshold of 0.6 volts was crossed.  All 
other model years: interpolate between points P1 and P2 to determine the time at which the rich limit threshold of 
0.6 volts was crossed.  

2. For model years 2011-2015: capture the time at T4 at which the lean limit threshold of 0.2 volts was crossed.  All 
other model years:  interpolate between points P3 and P4 to determine the time at which the lean limit threshold of 
0.2 volts was crossed.  

3. Use the times and the thresholds to calculate the slope or "slew rate" of the CMS sensor from 0.6 to 0.2 volts. 

 CMS DFSO Slew Rate Calculation
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Diagnostic Data Acquisition Event Plot is a schematic of what happens when the pedal is closed and the engine 
enters DFSO. 

 

The top half of the graph shows the following signals: 

Closed pedal timer (ego_dcms_cptmr).   

PPS (Pedal Position Sensor) 

INJON (# of fuel injectors turned on) 

The bottom half of the graph shows a CMS signal with black lines and a "Tx" number representing all of the points 
of interest where the monitor captures data.  

CMS DFSO Diagnostic Event Plot
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The monitor measures the CMS Rich to Lean slew rate during a DFSO event. The CMS voltage must be rich prior 
to the injector cut for a valid measurement event. Each fuel cut can only yield 1 valid event. The monitor will 
complete after 3 valid events. Additional valid event results will be stored and applied over the next drive cycle if 
necessary for monitor completion. 

The slope or slew rate of the CMS sensor going from rich to lean is a negative number with the units of mVolts/sec. 
The measured slew rate changes as an O2 sensor degrades, but it will also change as a function of catalyst oxygen 
storage/age; therefore, the slew rate is normalized using an offset based on catalyst oxygen storage/age. The 
catalyst oxygen storage/age is calculated by integrating the level of oxygen mass in the exhaust stream from the 
time the injectors turn off to the time where the slew rate calculation begins. The fault line (red line in the chart 
below) is calibrated to 80% of the fault distribution for various levels of oxygen storage/catalyst age. As shown 
below, the integrated oxygen mass becomes smaller with catalyst age.  

The final output of the monitor = the measured slew rate – normalized fault line, therefore, any positive number will 
represent a fault. For the step change logic the fault threshold will represent 50% of the failed distribution (~ 0.3).  

 

 

The following description applies for the response monitor (P013A / P013C), all model years, when the monitor is 
initiated with the CMS voltage less than the rich threshold (e.g. 0.7 V).  A portion of this description also describes 
the MY2018 and previous sensor stuck in range monitor (P013E / P014A).

DFSO CMS Monitor O2 Mass Normalization

0

0.5

1

1.5

2

2.5

3

3.5

4

-14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0
Slew Rate

O
2 

M
as

s 
@

 T
3 

 .

Fault Detection O2 Mass Example Points

Calibrate a function 
to represent the 
80% fault line.  

80% of the fault 
data would lie to 
the right of this 
function of O2 
mass @ T3.

All Slew Rate results are Normalized to O2 mass
by taking the difference between the measured
slew rate and the calibrated fault slew rate
function.

Offset = -8.4

Offset = -4.4

Offset = -2.9

Offset = 1.49



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 120 OF 388  

The delayed response part of the test (also known as the stuck test) indicates that the sensor is stuck in range. 
The code sets if the response monitor fails to achieve the rich or lean voltage prior to a calibrated time out period. 
This time out must happen three times in a row to set the fault. If it happens once or twice and then the response 
monitor completes, the counter will be reset and the sensor will have to fail 3 times in a row to again set the DTC. 

Due to the fact that intrusively driving the CMS sensor rich will cause drivability and emission concerns, there are 
other several condition counters that have to fail prior to intrusively forcing the sensor to go rich. The sequence of 
events to get to the rich failure is shown below:  

 Initially, in order to avoid excess emissions, the monitor will only run if the CMS voltage is rich (> 0.6 
volts) or CMS sensor is transitioning from lean to rich (large positive slope . 0.2).   

o  Successive failures are counted up; when the count exceeds 5 to 10 failures the monitor will 
now intrusively force rich fuel to run the test. 

 In order to avoid a drivability issues as a result of a lean shifted bank, the first phase of intrusive control 
has a short time out (1 to 2 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now 
intrusively force rich fuel to failure or a rich sensor. 

 All controllable measures have failed to force the sensor to switch, so the strategy will drive rich until 
the sensor switches or the failure time out is exceeded (5 to 10 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now set 
a fault (P013E for bank 1 or P014A for bank 2). 

If the sensor is stuck rich (can't get lean) the fault procedure is: 

 While the injectors remain off, the sensor must get lean (<0.1 volts) prior to the failure time which must 
be set to account for a green catalyst (5 to 10 seconds). 

o Successive failures are counted up; when the count exceeds 3 failures the monitor will now set 
a fault (P013E for bank 1 or P014A for bank 2). 

 
Model year 2019 and later: 
 

The stuck in range test was modified for model year 2019 and later.  Previous model years used DTCs P013E 
and P014A.  Model year 2019 and later uses P2270 through P2273.  The new method of determining if the CMS 
sensor is stuck in range still uses the response monitor to confirm the stuck in range fault, but it has other criteria 
that is uses as well. 
 

The sensor voltage is continuously monitored, to determine if it has exceeded rich and lean thresholds this 
trip.  The rich and lean thresholds for sensor stuck in range are as follows: 
 

Rich threshold:  the DCMS response monitor T3 threshold is used.  Typical value is 0.5 V 
Lean threshold:  the DCMS response monitor T5 threshold is used.  Typical value is 0.1 V 
 
 

If the CMS voltage has not exceeded the rich or lean threshold this trip, then the DCMS response monitor 
is used to confirm the stuck in range fault.  The reason the DCMS response monitor (P013A / P013C) is 
used is that the response monitor uses decel fuel shut off to force the sensor lean, and it uses intrusive 
fueling to force the sensor rich.  The stuck in range diagnostics confirm stuck in range as follows: 
 

Stuck in range lean: 
 
 If the CMS sensor voltage has not exceeded the rich threshold this trip, then a stuck lean 

fault (P2270 / P2272) is possible.   
 Each time the CMS response monitor executes and fails to achieve CMS > rich threshold 

(stuck rich threshold is typically 0.5 V), AND the sensor has not crossed the rich threshold 
this trip the stuck lean counter is incremented. 
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NOTE: the response monitor intrusive fueling follows the description shown above in 
MY2018 and previous.  Therefore response monitor operation (P013A / P013 C) has 
two functions for which the intrusive fueling is used, if needed: 

1. Achieve the rich voltage level required for the response monitor 
(typically 0.7 V) 

2. Achiever the rich voltage level required for the stuck in range – lean 
monitor:  typical value is 0.5 V. 

 
NOTE: if the CMS rich output is shifted down resulting in passing the CMS 
stuck in range tests, but not achieving the rich threshold needed to run the 
response monitor, then the system and cal direction are designed so that 
the FAOS monitor will set a fault. 
 

 If at any time the CMS sensor voltage exceeds the rich threshold, then the stuck lean counter 
is set to zero the next time the response monitor executes. 

 If the stuck lean counter exceeds a threshold, then the stuck in range – lean DTC is set.  The 
stuck in range  - lean DTCs are: 

 P2270 (bank 1 sensor 2 stuck lean) 
 P2272 (bank 2 sensor 2  stuck lean) 

 
Stuck in range rich: 
 
o If the CMS sensor has not been less than the lean threshold this trip, and the CMS response 

monitor executes and fails to achieve CMS <  lean threshold, then a stuck rich  counter is 
incremented. 

o If at any time the CMS sensor voltage is less than the lean threshold, then the stuck rich 
counter is set to zero. 

o If the stuck rich  counter exceeds a threshold, then the stuck in range – rich  DTC is set.  The 
stuck in range  - lean DTCs are: 

 P2271 (bank 1 sensor 2 stuck rich) 
 P2273 (bank 2 sensor 2 stuck rich) 

 
DTC updating  
 

All DCMS DTCs (P013A / P013C, P2270-P2273) are updated when the response 
monitor completes the required number of measurements (3 measurements). 

 

EWMA Fault Filtering 

The DCMS response monitor (P013A / P013C) utilizes EWMA filtering.  This is done to improve 
separation between faulted and not faulted sensors.   The EWMA logic incorporates several important 
CARB requirements. These are:  

 Fast Initial Response (FIR): The first 4 tests after a battery disconnect or code clear will process 
unfiltered data to quickly indicate a fault. The FIR will use a 2-trip MIL. This will help the service 
technician determine that a fault has been fixed. 

 Step-change Logic (SCL): The logic will detect an abrupt change from a no-fault condition to a 
fault condition. The SCL will be active after the 4th DCMS monitor cycle and will also use a 2-
trip MIL. This will illuminate the MIL when a fault is instantaneously induced. 

 Normal EWMA (NORM): This is the normal mode of operation and uses an Exponentially 
Weighted Moving Average (EWMA) to filter the DCMS test data. It is employed after the 4th 
DCMS test and will illuminate a MIL during the drive cycle where the EWMA value exceeds 
the fault threshold. (1 trip MIL). 
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Rear O2 DFSO Response Monitor Operation: 

DTCs P013A – O2 Sensor Slow Response – Rich to Lean (Bank 1 Sensor 2) 

P013C – O2 Sensor Slow Response – Rich to Lean (Bank 2 Sensor 2) 

Model year 2018 and previous: 

P013E – O2 Sensor Delayed Response – Rich to Lean (Bank 1 Sensor 2) (sensor 

stuck in range) 

P014A – O2 Sensor Delayed Response – Rich to Lean (Bank 2 Sensor 2) (sensor 

stuck in range) 

Model year 2019 and later: 

P2270 – O2 sensor stuck lean (bank 1 sensor 2) 

P2271 – O2 sensor stuck rich (bank 1 sensor 2) 

P2272 – O2 sensor stuck lean (bank 2  sensor 2) 

P2273 – O2 sensor stuck rich (bank 2 sensor 2) 

Monitor execution Once per driving cycle, after 3 DFSO events, with a “learn ahead” additional 3 DFSO 
events 

Monitor Sequence > 30 seconds time in lack of movement test (UEGO only), > 30 seconds time in lack 
of switch test, front HO2S/UEGO response test completed, HO2S 2 and 3 functional 
tests completed, HO2S/UEGO heater voltage and current checks completed, FAOS 
monitor system bias maturity met (UEGO applications only) 

Sensors OK ECT, IAT, MAF, VSS, TP, ETC, FRP, EGR, VCT, VMV/EVMV, CVS, FTP,  CKP, 
CMP, ignition coils, injectors, no misfire DTCs, no system failures affecting fuel, no 
EVAP gross leak failure, UEGO heaters OK, rear HO2S heaters OK, no "lack of 
switching" malfunction, no "lack of movement" malfunction, no UEGO circuit 
malfunction, no rear stream 2 HO2S circuit malfunction, no rear stream 2 HO2S 
functional DTCs, Not performing CSER spark retard. Flex fuel composition not 
changing. No intrusive EGO monitors running. 

Monitoring Duration 3 DFSO events, 450 seconds on the FTP. 

 
Typical DFSO Response Monitor entry conditions:   

Entry condition Minimum Maximum 

Air Mass 0.5 6 

Vehicle Speed  90 

Engine Coolant Temp 155 oF 240 oF 

Catalyst Temperature (Inferred) 800 oF 1600 oF 

Rear Ego Tip Temperature (Inferred) 800 oF  

Fuel Level 15%  

Fuel In Control -3% 3% 

Adaptive Fuel Within Limits -3% 3% 
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Battery Voltage  11.0 Volts 18.0 Volts 

Rich Voltage on downstream CMS sensor(s) 0.6 Volts  

Rich Voltage on upstream HEGO / UEGO sensor(s) 0.45 Volts (HEGO) 1 (UEGO) 
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Typical DFSO response rate malfunction thresholds: 

Rich to lean slew rate thresholds:    

Normal Threshold                                    =  > 0.0 mV/sec  

Fast Initial Response Threshold             =  > 0.0 mV/sec  

Step Change Threshold                          =  > 0.3 mV/sec 

Note that the thresholds use a normalized offset and the threshold is set at "zero". 

 
Typical DFSO delayed response malfunction (P013E / P014A) thresholds (MY18 and prior): 

Successive failures are counted up (5 to 10 faults). Monitor will now intrusively force rich fuel to run the test. 

Intrusive controls will time out based on drivability (1 to 2 sec). 

Successive drivability failures are counted up (3 faults). 

Intrusive controls will now time out at a slower time (5 to 10 sec) and count a fault. After 3 faults are counted, a 
DTC is set. 

 
 

J1979 DFSO response rate Mode $06 Data (Model Year 18 and previous) 

Monitor ID Test ID Description  

$02 $85 HO2S12 Fuel Shut off Rich to Lean Response Rate (P013A) mV/sec 

$02 $86 HO2S12 Fuel Shut off Rich to Lean Response Time (P013E) msec 

$06 $85 HO2S22 Fuel Shut off Rich to Lean Response Rate (P013C) mV/sec 

$06 $86 HO2S22 Fuel Shut off Rich to Lean Response Time (P014A) msec 

 

J1979 DFSO response rate Mode $06 Data (Model Year 19 and later) 

Monitor ID Test ID Description  

$02 $85 HO2S12 Fuel Shut off Rich to Lean Response Rate (P013A) mV/sec 

$02 $87 HO2S12 stuck in range rich (P2271) Volts 

$02 $88 HO2S12 stuck in range lean (P2270) Volts 

$06 $85 HO2S22 Fuel Shut off Rich to Lean Response Rate (P013C) mV/sec 

$06 $87 HO2S22 stuck in range rich (P2273) Volts 

$06 $88 HO2S22 stuck in range lean (P2272) Volts 
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Rear HO2S Heaters 

The HO2S heaters are monitored for proper voltage and current. A HO2S heater voltage fault (open, shorted to 
ground, or shorted to battery) is determined by turning the heater on and off and looking for corresponding voltage 
change in the heater output driver circuit in the PCM. 

Beginning 2014MY, some applications have rear HO2S that uses impedance feedback heater controller to control 
impedance to a corresponding element temperature. The HO2S impedance feedback heater controller keeps the 
HO2S heater at constant impedance (Bosch LSF-X4: 330 ohms, NTK S2.01: 150 ohms), which corresponds to a 
temperature (Bosch LSF-X4: 730 deg C, NTK S2.01: 650 deg C). The impedance of the HO2S decreases as the 
sensor temperature increases. After a cold start, the HO2S heater ramps up to the maximum duty cycle to heat the 
sensor. After a few seconds, the measured impedance will start to decrease and when the target value is crossed, 
the heater goes into closed loop heater control to maintain the sensor at the target impedance.  

The "HO2S Heater Temperature Control Monitor" tracks the time at the maximum duty cycle during the open loop 
sensor warm up phase. If the measured impedance does not come down to the target value to allow the system to 
transition from open loop heater control to closed loop heater control within a specified time, then a P0036/P0056 
fault code is set. This monitor also sets a malfunction when the closed loop heater controller reaches a maximum or 
minimum duty cycle for a period of time indicating that the controller is no longer able to maintain the target 
impedance. However, if the exhaust temperature is high enough that the sensor will be below the target impedance 
even with no heat, then this monitor is disabled. 

A separate current-monitoring circuit monitors heater current once per driving cycle. This monitor normally runs after 
the HO2S heaters have been on for some time and inferred to have been adequately warm.  However, on 
applications that use HO2S impedance feedback heater controller, it can also run intrusively. When the HO2S 
impedance indicates cold, but the heater is inferred to have been adequately warm, the current monitor is forced to 
run intrusively prior to the completion of the heater temperature control monitor. If the current measurement falls 
below or above a calibratable threshold, the heater is assumed to be degraded or malfunctioning.  

Beginning 2012MY, some PCMs do not have a separate heater current-monitoring circuit (without shunt resistors 
that can directly measure the current through the HEGO heaters). For applications that do not have a heater 
current-monitoring circuit and also do not use HO2S impedance feedback heater controller, the sensor heater 
performance is monitored by the "HO2S Impedance Monitor". The HO2S impedance monitor measures the HO2S 
internal impedance, validates the measurement, and then compares the validated internal impedance to an 
internal impedance threshold. If the validated internal impedance exceeds the threshold, then the monitor fault 
counter increments once. If the fault counter exceeds the total number of valid internal impedance measurements 
required, a HO2S heater control circuit range/performance malfunction (P00D2/P00D4) will be set.  

The HO2S impedance monitor runs once per trip; however, it can also be forced to run intrusively. When the heater 
is inferred to have been adequately warm, but the HO2S sensor is suspected to be cold because the HO2S voltage 
falls inside the suspected open HO2S circuit voltage fault band or inside the suspected HO2S circuit shorted to 
ground voltage fault band, a HEGO sensor circuit or HEGO heater malfunction is suspected. To differentiate HO2S 
signal circuit failures from a degraded/malfunctioning heater or normal FAOS control, the HO2S impedance monitor 
is forced to run intrusively after the heater voltage test and the HO2S open/short to ground circuit diagnostics had 
ran and indicated no malfunction. 

Any corrosion in the harness wiring, connector, or increase in the sensor heater element resistance will result in an 
overall increase in the heater circuit resistance, causing the HO2S impedance to increase.  The impedance is 
dependent on the HO2S element temperature and the voltage at the connector. As the HO2S element temperature 
increases, the impedance decreases. Furthermore, as the voltage at the connector increases, the sensor impedance 
decreases. Hence, the impedance threshold for the HO2S heater impedance monitor is a function of the inferred 
HO2S element temperature and the voltage at the connector. 

On the other hand, applications that use HO2S impedance feedback heater controller and also do not have a 
separate heater current-monitoring circuit, a degraded or malfunctioning HO2S heater is detected by the “HO2S 
Heater Temperature Control Monitor.” This monitor would call the malfunction after the heater voltage test and HO2S 
circuit diagnostics had run first and indicated no malfunction.  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 126 OF 388  

HO2S Heater Monitor Operation: 

DTCs Sensor 2 

 

 

 

 

 

DTCs Sensor 3 

P0036 – HO2S12 Heater Control Circuit, Bank 1 

P0056 – HO2S22 Heater Control Circuit, Bank 2 

P0141 - O2 Sensor Heater Circuit, Bank 1 

P0161 - O2 Sensor Heater Circuit, Bank 2 

P0054 - HO2S Heater Resistance, Bank 1 

P0060 - HO2S Heater Resistance, Bank 2 

P00D2 - HO2S Heater Control Circuit Range/Performance (Bank 1, Sensor 2) 

P00D4 - HO2S Heater Control Circuit Range/Performance (Bank 2, Sensor 2) 

P0147 - O2 Sensor Heater Circuit, Bank 1 

P0167 - O2 Sensor Heater Circuit, Bank 2 

P0055 - HO2S Heater Resistance, Bank 1 

P0061 - HO2S Heater Resistance, Bank 2 

Monitor execution once per driving cycle for heater current monitor and HO2S impedance monitor, 
continuous for voltage monitoring and HO2S heater temperature control monitoring. 

Monitor Sequence Heater current monitor:  Stream 1 HO2S/UEGO response test complete (2010 MY 
and earlier), Stream 2 and 3 HO2S functional tests completed (2010 MY and earlier), 
HO2S/UEGO heater voltage check completed. 

HO2S heater temperature control monitor: Stream 2 HO2S heater voltage check 
completed, Stream 2 HO2S circuit check completed, intrusive heater current monitor 
completed (if applicable). 

HO2S impedance monitor: Stream 2 HO2S heater voltage check complete, Stream 
2 HO2S circuit check and test time slice completed. 

Sensors OK Heater current monitor:  no HO2S/UEGO heater voltage DTCs. 

HO2S heater temperature control monitor: no rear HO2S circuit malfunction, no rear 
HO2S out of range low malfunction, no rear HO2S heater circuit malfunction, no 
HO2S heater current monitor DTCs. 

HO2S impedance monitor: rear HO2S heaters OK, no rear HO2S out of range low 
malfunction, no rear HO2S functional DTCs, no rear HO2S circuit malfunction. 

Monitoring Duration < 10 seconds for heater voltage check, < 5 seconds for heater current check, >= 30 
seconds for the HO2S heater temperature control monitor to register a malfunction, < 
11 seconds for HO2S impedance test. 
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Typical HO2S heater monitor entry conditions:   

Entry condition Minimum Maximum 

Heater Voltage Test:   

Inferred HO2S 2/3 Temperature  400 oF 1562 oF 

Battery Voltage 11.0 18.0 Volts 

Heater Current Test:   

Inferred HO2S 2 Temperature  250 oF 1436 oF 

Inferred HO2S 3 Temperature  250 oF 1400 oF 

HO2S 1/2/3 heater-on time  30 seconds  

Engine RPM  5000 rpm 

Battery Voltage 11.0 18.0 Volts 

HO2S Heater Temperature Control Monitor:   

Heater voltage test completed    

Stream 2 HO2S circuit check completed   

Intrusive heater current monitor completed (if applicable)   

Battery Voltage 11.0 18.0 Volts 

HO2S Impedance Monitor:   

Inferred Stream 2 HO2S Temperature  680 oF  

Inferred Stream 2 HO2S Element Temperature  480 oF 1020 oF  

Time Stream 2 HO2S inferred element temperature within 10% of the 
predicted steady state temperature  

1 second  

Sensor 2 HO2S heater-on time 60 seconds  

All injectors on (no Decel Fuel Shut Off)   

Not commanding lean lambda due to torque reduction   

Not requesting enrichment due to catalyst reactivation following decel 
fuel shut off 

  

Sensor 2 HO2S voltage (open circuit voltage fault band- intrusive test 

 only):  

Conti-Moto CBP-A2 PCM 

 

Other  PCMs 

or depending on feedback circuit 

 

 

-0.05 Volts 

 

 0.27 Volts 

1.30 Volts 

 

 

0.05 Volts 

 

0.50 Volts 

1.90 Volts 

Sensor 2 HO2S voltage (circuit shorted to ground voltage fault band- 
intrusive test only):  

-3.00 Volts 0.06 Volts 

Voltage at sensor 2 HO2S connector 11.0 Volts  

Battery Voltage  11.0 Volts 18.0 Volts 
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Typical HO2S heater check malfunction thresholds: 

Heater Voltage Test: 

Smart driver status indicated malfunction  

Number monitor retries allowed for malfunction > = 30 

Heater Current Test: 

Heater current outside limits:  < 0.220 Amps or > 3 Amps, (NTK Thimble) 

    < 0.400 Amps or > 3 Amps, (Bosch Thimble) 

    < 0.550 Amps or > 3 Amps, (Bosch Planar) 

    < 0.465 Amps or > 3 Amps, (NTK Fast Light Off) 

    < 0.230 Amps or > 3 Amps, (Bosch Fast Light Off) 

HO2S Heater Temperature Control Monitor:  

>= 30 seconds to register a malfunction while the heater control integrator is at its maximum or minimum limit 
and HO2S Impedance >= 1 k ohms (Bosch), 11,500 ohms (NTK) 

HO2S Impedance Test: 

HO2S internal impedance > table below (ohms), fault counter > = 10 

Voltage at HO2S (Volts)/ 
HO2S inferred element temp (oF) 11 13 14 15 18 

480 71734 26000 14583 9268 2856 
570 25864 10522 6496 3733 1644 
671 8629 4057 2905 2083 1175 
730 3253 1862 1399 1066 576 
770 2906 1614 1223 941 530 
905 838 575 470 383 273 

1020 675 473 410 359 251 
   

 
J1979 HO2S Heater Mode $06 Data 

Monitor ID Test ID Description Units 

$42 $81 HO2S12 Heater Current (P0054) Amps 

$46 $81 HO2S22 Heater Current (P0060) Amps 

$42 $82 O2S12 Heater Impedance (P00D2) kOhm 

$46 $82 O2S22 Heater Impedance (00D4) kOhm 
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Stepper Motor EGR System Monitor 

The Electric Stepper Motor EGR System uses an electric stepper motor to directly actuate an EGR valve rather 
than using engine vacuum and a diaphragm on the EGR valve. The EGR valve is controlled by commanding from 
0 to 52 discreet increments or “steps” to get the EGR valve from a fully closed to fully open position. The position 
of the EGR valve determines the EGR flow. Control of the EGR valve is achieved by a non-feedback, open loop 
control strategy. Because there is no EGR valve position feedback, monitoring for proper EGR flow requires the 
addition of a MAP sensor.  

 

PCM
FRESH AIR INLET

Stepper Motor
EGR Valve

Intake Manifold

Stepper Motor EGR System

Exhaust
Gates

Map 
Sensor

Note: Some configurations may differ slightly 

0403
0400

PCM
FRESH AIR INLET

Stepper Motor
EGR Valve

Intake Manifold

Stepper Motor EGR System

Exhaust
Gates

Map 
Sensor

Note: Some configurations may differ slightly 

0403
0400
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The Stepper Motor EGR Monitor consists of an electrical and functional test that checks the stepper motor and the 
EGR system for proper flow. 

The stepper motor electrical test is a continuous check of the four electric stepper motor coils and circuits to the 
PCM. A malfunction is indicated if an open circuit, short to power, or short to ground has occurred in one or more 
of the stepper motor coils for a calibrated period of time. If a malfunction has been detected, the EGR system will 
be disabled, and additional monitoring will be suspended for the remainder of the driving cycle, until the next engine 
start-up. 

 
EGR Stepper Monitor Electrical Check Operation: 

DTCs P0403 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration 4 seconds to register a malfunction 

 
Stepper motor electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical EGR electrical check malfunction thresholds: 

“Smart” Coil Output Driver status indicates open or short to ground, or short to power 

 
 
 
EGR flow is monitored using an analog Manifold Absolute Pressure Sensor (MAP). If a malfunction has been 
detected in the MAP sensor, the EGR monitor will not perform the EGR flow test. 

The MAP sensor is checked for opens, shorts, or out-of-range values by monitoring the analog-to-digital (A/D) input 
voltage. 

 
MAP Sensor Check Operation 

DTCs P0107 (low voltage), P0108 (high voltage) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
MAP electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical MAP sensor check malfunction thresholds: 

Voltage < 0.19 volts or voltage > 4.88 volts 
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The MAP sensor is also checked for rational values. The value of inferred MAP is checked against the actual value 
of MAP at idle and non-idle engine operating conditions. 

 
MAP Sensor Rationality Check Operation 

DTCs P0106 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical MAP Rationality check entry conditions:   

Entry Conditions Minimum Maximum 

Change in load  5% 

Engine rpm 975 rpm 1650 rpm 

Throttle Angle 1.5 degrees 83 degrees 

 

Typical MAP Rationality check malfunction thresholds: 

Difference between inferred MAP and actual MAP > 8 in Hg 

 

The MAP sensor is also checked for intermittent MAP faults. 

 
MAP Sensor Intermittent Check Operation 

DTCs P0109 (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 2 seconds to register a malfunction 

 

Typical MAP Intermittent check malfunction thresholds: 

Voltage < 0.024 volts or voltage > 4.96 volts  
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When EGR is delivered into the intake manifold, intake manifold vacuum is reduced and thus manifold absolute 
pressure (MAP) is increased. A MAP sensor and inferred MAP are used by this monitor to determine how much 
EGR is flowing. A MAP sensor located in the intake manifold measures the pressure when EGR is being delivered 
and when EGR is not being delivered. The pressure difference between EGR-on and EGR-off is calculated and 
averaged. If the vehicle also has a MAF sensor fitted, then the monitor also calculates and averages an inferred 
MAP value in the above calculation and resulting average. After a calibrated number of EGR-on and EGR-off cycles 
are taken, the measured and inferred MAP values are added together and compared to a minimum threshold to 
determine if a flow failure (P0400) in the EGR system has occurred. 

 
EGR Flow Check Operation: 

DTCs P0400 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK CPS, ECT, IAT, MAF, MAP (P0106/7/8), TP, BARO not available yet 

Monitoring Duration 200 seconds (600 data samples) 

 
 

Typical EGR flow check entry conditions: 

Entry Condition Minimum Maximum 

Inferred Ambient Air Temperature 38 oF 200 oF 

Engine Coolant Temperature 130 oF 240 oF 

Desired EGR Mass 0.1 lbm/min  

Engine RPM Steady (change/0.100 sec)  250 rpm 

MAP Steady (change/0.100 sec)  0.35 in Hg 

Engine Load Steady (change/0.100 sec)  10 % 

BARO 22.5 "Hg  

Intake Manifold Vacuum 3.5 "Hg 12.0 "Hg 

Vehicle Speed 25 MPH 80 MPH 

Engine Throttle Angle steady(absolute change) 0.0 degrees 4.0 degrees 

Purge Flow Rate  1 lbs/min 

 
Typical EGR flow check malfunction thresholds: 

 < 1.0 MAP differential 

 

J1979 Mode $06 Data 

Monitor ID Test ID Description for CAN Units 

$31 $82 Normalized MAP differential (range 0 – 2) None 
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I/M Readiness Indication 
 
If the inferred ambient temperature is less than 20 oF, greater than 130 oF, or the altitude is greater than 8,000 feet 
(BARO < 22.5 "Hg), the EGR flow test cannot be reliably done. In these conditions, the EGR flow test is suspended 
and a timer starts to accumulate the time in these conditions. If the vehicle leaves these extreme conditions, the timer 
starts decrementing, and, if conditions permit, will attempt to complete the EGR flow monitor. If the timer reaches 
800 seconds, the EGR flow test is disabled for the remainder of the current driving cycle and the EGR Monitor I/M 
Readiness bit will be set to a “ready” condition after one such driving cycle. Two such consecutive driving cycles are 
required for the EGR Monitor I/M Readiness bit to be set to a "ready" condition. 
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PCV System Monitor – Naturally Aspirated Engine with MAF Sensor 

The engine crankcase contains cylinder blow by vapors which consist of combustion byproducts, unburned fuel 
and moisture. The PCV system is designed to evacuate these crankcase vapors so that they don’t contaminate 
the engine oil and induct them into the intake manifold so that they can be burned in the engine. The PCV hose 
connects the crankcase to the intake manifold through the PCV valve which is normally mounted to the rocker 
cover. The fresh air hose connects the Air Induction System (AIS) to the other rocker cover (on a V engine) to 
provide fresh, filtered clean air into the crankcase as the crankcase vapors are evacuated. The PCV valve has a 
spring loaded, tapered pintle and orifice that limits the amount of crankcase vapors that are inducted into the engine. 
The least amount of flow occurs during idle when manifold vacuum is high. As engine load increases, manifold 
vacuum decreases which allow more flow. At WOT there is no flow through the PCV valve. Blow by vapors will get 
inducted into the AIS through the fresh air tube.  

The PCV valve is installed into the rocker cover using a quarter-turn cam-lock design to prevent accidental 
disconnection. The PVC valve is connected to the intake manifold hose using a quick connect. The PCV tube is 
wedged to the valve and fittings and is not removable. Because the PCV valve has locking tabs and cannot be 
removed from the rocker cover without the use of special removal tools, the quick connect will be disconnected first 
in the event vehicle service is required. Molded nylon lines are typically used from the PCV valve to the intake 
manifold. The diameter of the lines and the intake manifold have been increased to 0.625" so that inadvertent 
disconnection of the lines after a vehicle is serviced will cause either an immediate engine stall or will not allow the 
engine to be restarted. In the event that the vehicle does not stall if the line between the intake manifold and PCV 
valve is inadvertently disconnected, the vehicle will have a large vacuum leak that will cause a Mass Air Flow 
equipped vehicle to run lean at idle. This will illuminate the MIL after two consecutive driving cycles and will store 
one or more of the following codes: Lack of O2 sensor switches, Bank 1 (P2195), Lack of O2 sensor switches Bank 
2 (P2197), Fuel System Lean, Bank 1 (P0171), Fuel System Lean, Bank 2 (P0174) 

The PCV valve may incorporate a heater on some applications. A heated PCV valve is shown below. The PCV 
valve is designed to last for the life of the vehicle and should not require servicing or replacement.  

3.5L/3.7L TIVCT FWD PCV System Components for Taurus/Flex/MKZ/MKS/MKT 

 

 

 

 

 

 

 

 

 

 

 

  

Fresh Air Tube 
(-6758-) 

PCV Fitting 
(-6762-) Intake Fitting 

(-9F624-) 

PCV Valve 
(-6A666-) 

PCV Tube 
(-6K817-) 
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PCV System Monitor – Turbo or Naturally Aspirated with MAP Sensor 

The PCV valve is installed into the rocker cover using a quarter-turn cam-lock design to prevent accidental 
disconnection. The PVC valve is connected to the intake manifold hose using a quick connect. The PCV tube is 
wedged to the valve and fittings and is not removable. Because the PCV valve has locking tabs and cannot be 
removed from the rocker cover without the use of special removal tools, the quick connect will be disconnected first 
in the event vehicle service is required. Molded nylon lines are typically used from the PCV valve to the intake 
manifold.  Disconnection causes a 10.92 mm diameter leak into the intake manifold from atmosphere.  Unlike a 
MAF system, where an intake manifold leak will result in a lean condition, a speed density/MAP system does not 
have any fuel control errors with an intake leak. The only thing that happens is that idle speed increases, however, 
idle speed control is largely under control if an intake manifold leak exists.  A persistent intake manifold leak would 
simply increase fuel consumption at idle and raise the engine idle speed slightly.  A disconnection in the PCV inlet 
tube is made detectable by insuring that if it is disconnected a large (detectable) leak results.  The PCV valve is 
semi-permanently affixed to the external oil separator or the rocker cover if an internal oil separator is used.  
Overcoming the toque provided by the locking tabs allows removal via a ¼ turn.  It is replaceable, but needs to be 
"torqued out" of the assembly.  Mechanically, the hose is easy to disconnect (detectable disconnection) and the 
PCV valve is difficult to disconnect (undetectable disconnection).  

The detection method compares engine air flow rate as computed from the speed density air charge calculation 
with the throttle air flow rate.  Should the air entering the engine exceed the air through the throttle by a threshold 
amount, a leak is detected. 

2015MY 3.5L GTDI FWD PCV System Components Taurus/MKS/Flex/MKT/Explorer 

 

 

 

 

 

 

 

 

 

 

 

  

PCV Tube 
(-6K817-) 

PCV Valve 
(-6A666-) 

Intake Fitting 
(-9F624-) 
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PCV Monitor Operation  

DTCs P2282 - Air Leak Between Throttle Body and Intake Valve 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration N/A 

Sensors OK No fault is present in any of the sensors or systems affecting the PCV 
monitor. BARO sensor, MAP sensor, throttle charge temperature sensor, 
throttle inlet pressure sensor, manifold charge temperature sensor, no VCT 
malfunction 

 
Typical P2282 check entry conditions:   

Entry Condition Minimum Maximum 

Throttle angle (at condition for 300 msec minimum) N/A 4 deg 

Intake Air Temp -20 deg. F.  

Engine coolant temperature -20 deg. F.  

Barometric pressure 20 in. Hg.  

 
Typical P2282 malfunction thresholds: 

Calculated air leak of 1 lbm/min or greater that persists for at least 5 seconds. 

 
  

PCV Fitting 
(-6762-) 

Fresh Air Tube 
(-6758-) 
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PCV System Monitor – Turbocharged Engine with MAP Sensor 

The fresh air hose connects the Air Induction System (AIS) to the rocker cover to provide fresh, filtered clean air into 
the crankcase as the crankcase vapors are evacuated. The PCV valve has a spring loaded, tapered pintle and orifice 
that limits the amount of crankcase vapors that are inducted into the engine. The least amount of flow occurs during 
idle when manifold vacuum is high. As engine load increases, manifold vacuum decreases which allow more flow. 
Under boosted conditions, there is no flow through the PCV valve. As crankcase pressure increases, blow by vapors 
get pushed through the fresh air tube into the Air Induction System (AIS) where they will be inducted into the engine.  
 
Starting in the 2015 MY, Ford will be using a Crankcase Pressure Sensor (CKCP) to detect a disconnection of the 
fresh air hose. A disconnection of the fresh air hose would allow the discharge of crankcase vapor into the 
atmosphere while the engine was under boost. The diagram below shows a schematic of the PCV system. The 
CKCP sensor is installed in the fresh air hose. The fresh air hose has two connection points. The connection at the 
AIS system is called the “Clean side” connection while the connection at the rocker cover/engine is called the “dirty 
side” connection. 
 

PCV Schematic for Turbocharged Engine 

 
 
 

Crankcase Pressure (CKCP) Sensor in Fresh Air Hose 
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Multiple tests are used to detect fresh air hose disconnects. Dirty side disconnects are detected during engine 
cranking by looking for the absence of a crankcase pressure dip or pulsation. Clean side disconnects are detected 
during normal driving by detecting the absence of a pressure drop at higher airflows. 
 

 
 
Clean Side Monitor: 
 
The test looks for a lack of correlation during air flow transitions above a calibratable level. The actual and expected 
sensor movement is integrated during these transitions. Once a minimum amount of expected movement is achieved 
the ratio of integrated actual to expected movement is compared to a threshold. 

When the PCV hose clean side is disconnected, the CKCP sensor response doesn’t correlate to the expected 
pressure drop when it is connected.  
 
The revised 2016 MY diagnostic has improved separation at low air flows (> 5 lbm/min) and completes on the OBD 
demonstration cycle. 
 

 
 
  

 
             Disconnected 

 
           Connected 
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Dirty Side Monitor: 
 
The CKCP sensor expects to read a vacuum in the crankcase during the crank and run-up period. This vacuum is 
the result of the PCV valve opening due to the increased intake manifold vacuum during the engine run-up. This 
vacuum "dip" signal (along with the pressure pulsation signal) indicates that the PCV fresh air hose is connected at 
the dirty/crankcase side.  

Different crank throttle profiles create different crank manifold pressure pull-downs. The revised 2016 MY diagnostic 
starts and stops looking for dip based on feedback from MAP sensor. With a “sticky at crank” PCV valve, the CKCP 
sensor sees more pulsation and a slight positive (rather than dip or flat) pressure indicating operating PCV. The 2016 
MY diagnostic takes into account both positive and negative pressure pulsations. 

During crank and run-up and prior to entering “run” mode (i.e. low manifold vacuum) the following are calculated: 

 Dip Metric:  the pressure signal is corrected for any senor offset and integrated. 

 Pressure Pulse Metric: the pressure pulse signal amplitude is calculated. 

The value is then compared to a threshold to determine if the PCV hose is disconnected from the crankcase. A fault 
will set a P04DB DTC, Crankcase Ventilation System Disconnected.  

The CKCP sensor is checked for circuit/electrical faults (P051C/P051D). The CKCP sensor is also checked for in-
range faults using an offset check prior to engine cranking and a rationality test after start. If the sensor offset is 
greater than a calibrated threshold just prior to engine cranking, a P051B DTC is set. The CKCP sensor is also 
checked for low readings when air flow rate is low. (There shouldn’t be a high pressure drop across the air filter at 
low flows.), and also checked that high readings (There shouldn’t be a condition where the pressure across the air 
filter gets higher than ambient pressure.). 

 
CKCP Sensor Electrical Check Operation 

DTCs P051C – Crankcase Pressure Sensor Circuit Low 

P051D – Crankcase Pressure Sensor Circuit High 

P051B – Crankcase Pressure Sensor Circuit Range/Performance 

Monitor execution Continuous for circuit checks 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
CKCP Sensor Electrical check entry conditions:   

Entry Conditions Minimum Maximum 

Engine not cranking (for offset check only)   

 

Typical CKCP sensor electrical check malfunction thresholds: 

P051C: Voltage < 0.44 volts 

P051D: Voltage > 4.56 volts,  

P051B: Sensor offset > 0.15” Hg OR 
     Crankcase pressure > 5.0 “ Hg or Crankcase pressure < -0.6 “ Hg at air flows < 1.0 lb/min 
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PCV Fresh Air Disconnect Check Operation: 

DTCs P04DB – Crankcase Ventilation System Disconnected 

Monitor execution Dirty side - once per driving cycle at crank 

Clean side - once per driving cycle at airflows > 5 lb/min 

Monitor Sequence none 

Sensors OK CKCP (P051B, P051C, P051D) 

Monitoring Duration up to 15 minutes to register a clan side malfunction 

 
PCV Fresh Air Disconnect check entry conditions:   

Entry Conditions Minimum Maximum 

Ambient temperature 20 deg F  

BARO 22.5”Hg  

Air Mass 5 lbm/min  

 
PCV Fresh Air Disconnect check malfunction thresholds: 

P04DB: 

Clean side: expected sum > 2.5 in Hg 

Dirty side test: dip signal or pulse signal > 0.004 

 

Thermostat Monitor  

For the 2009 MY, the thermostat test has been enhanced to reduce the time it takes to identify a malfunctioning 
thermostat. The enhanced monitor includes a model which infers engine coolant temperature. 

During a cold start, when the thermostat should be closed, the monitor uses a model of ECT to determine whether 
actual ECT should have crossed the Warm Up Temperature (WUT) threshold. . The engine coolant temperature 
warm-up model compensates for the following thermal characteristics: 

1. Coolant heating (heat source): 
• Combustion heating (engine speed and load based). 
• Cooling system heaters (electric or fuel-fired - new for 2013 MY) 

2. Coolant cooling (heat sink): 
• Due to cylinder cut-out (DFSO or powertrain limiting).  

• Injectors are cut but still pumping air through the engine. Increased cooling compared to 
engine shut-down. 

• Due to engine shut-down. (Stop/Start and Hybrid – new for 2013 MY). 
3. Coolant flow rate: 

• Mechanical water pumps have been replace on some applications with clutched water pumps or 
electric water pumps.  
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Once the ECT model exceeds the WUT threshold, after a calibratable time delay, measured ECT is compared to 
the same WUT threshold to determine if ECT has warmed up enough.  If ECT has warmed up to at least the WUT 
threshold, the thermostat is functioning properly.  If ECT is too low, the thermostat is most likely stuck open and a 
P0128 is set. 
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The WUT threshold is normally set to 20 degrees F below the thermostat regulating temperature. 

There are some circumstances that could lead to a false diagnosis of the thermostat. These are conditions where 
the vehicle cabin heater is extracting more heat than the engine is making. One example where this can occur is 
on large passenger vans which have "dual" heaters, one heater core for the driver and front passengers and 
another heater core for the passengers in the rear of the vehicle. At very cold ambient temperatures, even a properly 
functioning thermostat may never warm up to regulating temperature. Another example is a vehicle that is started 
and simply sits at idle with the heater on high and the defroster fan on high.  

There are two features that are used to prevent a false thermostat diagnosis. For vehicles with dual heaters, the 
WUT threshold is reduced at cold ambient temperatures below 50 deg F. For cases where the engine is not 
producing sufficient heat, a timer is used to track time at idle or low load conditions (e.g. decels). If the ratio of time 
at idle/low load versus total engine run time exceeds 50% at the time the fault determination is made, the thermostat 
diagnostic does not make a fault determination for that driving cycle, i.e. "no-call". 

THERMOSTAT MONITOR OPERATION 

DTC P0128 - Coolant Thermostat (Coolant temperature below thermostat regulating 
temperature) 

Monitor Execution Once per driving cycle, during a cold start 

Monitoring Duration Drive cycle dependent.  Monitor completes in less than 300 seconds when inferred 
ECT exceeds threshold(at 70 deg F ambient temperature) 

 

TYPICAL THERMOSTAT MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry conditions Minimum Maximum 

Engine Coolant Temperature at start None 125 °F 

Intake Air Temperature at start (ambient temp) 20 °F None 

Inferred Percent Ethanol (flex fuel vehicles only) Learned N/A 

Completion condition Minimum Maximum 

Modeled ECT 180 °F None 

Time Since Modeled ECT Exceeded WUT Threshold 3 sec. None 

Time at Idle/Low Load Compared with Total Engine Run Time None 50% 

 

TYPICAL MALFUNCTION THRESHOLD 

Engine Coolant Temperature < 160 °F (for the 180 °F thermostat) 
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Time To Closed Loop Monitor  

For the 2015 MY, an additional monitor was added to ensure that the fuel control system entered into 
stoichiometric closed loop fuel control within a manufacturer specified (reasonable) amount of time. The primary 
determination for entering stoich closed loop control is engine coolant temperature (ECT) and load. Load is 
monitored via the fuel monitor, thus leaving ECT with a monitoring requirement. 
 
Engine coolant temperature is already modelled to fulfill the thermostat monitoring requirements, however, 
thermostat regulating temperature is typically 192 deg F while stoich closed loop temperature is typically 50 deg F. 
This means that the same ECT model can be used, but with different thresholds. 
 
The stoich closed loop ECT threshold is a function of load - a higher ECT value is used at higher loads. The 
monitor software will pull the ECT value from the calibration table at the minimum load (idle) and use it as the worst 
case value for the stoich closed loop threshold.  
 
The time to closed loop monitor shares the ECT model with the thermostat monitor. If the modelled ECT reaches 
the closed loop stoich temperature threshold and actual ECT does not achieve the same temperature (within a 
tolerance) after a given time interval, a P0125 DTC is set. 
 
Similar to the thermostat test, the test is disabled under conditions where monitoring would be unreliable, e.g., high 
percentage of time at idle. 
 
Because the thermostat test does not run below 20 deg F, the model accuracy is not understood at those 
temperatures. For Phase #1 (2015 MY-2016 MY), the time to closed loop monitor will detect faults above 20 deg F, 
similar to the thermostat monitor. For Phase #2 (2016 MY 2017MY+) a different algorithm is planned for ambients 
below 20 deg F. 
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TIME TO CLOSED LOOP MONITOR OPERATION 

DTC P0125 - Insufficient Coolant Temp For Closed Loop Fuel Control 

Monitor Execution Once per driving cycle, during a cold start 

Monitoring Duration Drive cycle 

 

TYPICAL TIME TO CLOSED LOOP MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry conditions Minimum Maximum 

Engine Coolant Temperature at start None 80 °F 

Intake Air Temperature at start (ambient temp) 20 °F None 

Inferred Percent Ethanol (flex fuel vehicles only) Learned N/A 

Completion condition Minimum Maximum 

Modeled ECT 80 °F None 

Time Since Modeled ECT Exceeded Threshold 3 sec. None 

Time at Idle/Low Load Compared with Total Engine Run Time None 50% 

 

TYPICAL TIME TO CLOSED LOOP MALFUNCTION THRESHOLD 

Engine Coolant Temperature < 50 °F 
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HEV/PHEV Cooling System Diagnostics 

The cooling system in the Plug-in Hybrid has been designed to include two functional cooling loops. This system is 
designed to maximize cooling efficiency when the vehicle is running on either the gas engine or the electric motor. 
The system operates in one of two different modes.  

The first mode is the main or "combined" cooling loop mode which provides coolant flow through both the gas engine 
and the cabin heater core. While in this loop, both the gas engine and an electric heater can be used to maximize 
the heat transfer to the coolant thus providing both an increase in the engine metal temperature and heat for the 
vehicle cabin.  

The second cooling mode is the "isolated" loop mode where coolant flow through the cabin heater core is isolated 
from the engine block. This loop is intended to provide cabin heat when the gas engine is not running. Coolant flow 
is maintained in the "combined" loop by default (isolation valve de-energized), and by energizing the isolation valve 
coolant flow is maintained in the "isolated" loop. 

 

 

 

 

 

 

 

 

 

 

 

 

While in the "combined" cooling loop, coolant flow is maintained by a PCM-controlled Engine Coolant Pump 
(internally known as the electric Water Pump (eWP)). The Engine Coolant Pump is a pulse width modulated pump 
that can be used to control coolant flow rates independent of engine speed. This allows the PCM to maximize fuel 
economy by minimizing cooling system power consumption as compared to a traditional belt-driven water pump. 
Additionally, it can be used to improve engine metal temperature heating/cooling rates. Even though the Engine 
Coolant Pump can provide coolant flow while the engine is off, it's primary purpose is to provide coolant flow while 
the engine is running. A low power consumption auxiliary water pump in the "isolation" loop is the primary source of 
coolant flow for cabin heating when the vehicle is operating in electric mode.  
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The Engine Coolant Bypass Valve position determined whether the cooling system operates in a combined loop 
(engine-heated coolant flowing through the heater core) or in an isolated loop (engine is off, cabin heat provided by 
PTC heater). The ECBV is checked for circuit faults and for actual valve position after the valve is determined to be 
electrically failed.  

 
Engine Coolant Bypass Valve Circuit check operation 

DTCs P2682 – Engine Coolant Bypass Valve "A" Control Circuit Low 

P2683 - Engine Coolant Bypass Valve "A" Control Circuit High 

P26AB - Engine Coolant Bypass Valve "A" Stuck/Open (valve stuck in combined 
loop) 

Monitor execution Continuous 

Monitor Sequence None for P2682/P2683 

P2682 must set before P26AB will complete 

Monitoring Conditions  

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Engine Coolant Bypass Valve Circuit malfunction thresholds: 

P2682: Driver indicates circuit fault > 5 sec 

P2683: Driver indicated circuit fault > 5 sec 

P26AB: ECT2 -  ECT >5 deg F within 60 seconds of circuit fault 
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The Engine Coolant Pump (eWP) is a smart pump with four pins. Two of the pins are connected directly to battery 
power and electrical ground. The other circuits are connected to the PCM. One is connected to the LIN bus (primary 
PCM control) and the other is called the Emergency Run Input (ERI) line that can be used to control the pump with 
a PWM signal if the LIN bus goes down. This ERI line has been wired directly to ignition power so that the pump will 
be commanded to run any time the LIN bus is failed and ignition is on.  

 

 

 

 

 

 

 

 

Below is a summary of the diagnostics associated with the Engine Coolant Pump. Circuit faults for the LIN bus and 
ERI lines are detected by the PCM while the pump power and ground line faults are detected by the Engine Coolant 
Pump Control Module and communicated to the PCM through the LIN bus line. All mechanical faults are detected 
by the Engine Coolant Pump Control Module and also communicated to the PCM over the LIN bus. 

The Engine Coolant Pump speed is controlled by the PCM and communicated to the Engine Coolant Pump 
Control Module over the LIN bus. A LIN bus communication fault (U019F) is set when the engine coolant pump 
speed echoed back from the Engine Coolant Pump Control Module doesn't match the desired speed sent from the 
PCM (requires no other electric water pump faults exist). 
 
 

Engine Coolant Pump communication check operation 

DTCs U019F - Lost Communication With Engine Coolant Pump Control Module 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Over-temperature (P26D2), over-current (P26CB), blocked impeller (P26CB), or dry 
run (P26CE). 

Monitoring Duration 10 seconds to register a malfunction 

 
Typical Engine Coolant Pump communication check malfunction thresholds: 

Difference between desired pump speed and actual pump speed > 300 RPM 
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Failures on the Emergency Run Input (ERI) line are detected by checking the status of the ERI line communicated 
to the PCM over LIN. Since the ERI line is hardwired to the vehicle ignition key, the returned ERI line state should 
always match the vehicle ignition state. When there is a mismatch, a DTC P26CA is set. This monitor requires that 
the LIN communications bus has not failed. 
 

Engine Coolant Pump Emergency Run Input check operation 

DTCs P26CA – Engine Coolant Pump Control Circuit/Open 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Conditions No LIN bus communication faults (U019F). 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Engine Coolant Pump Emergency Run Input check malfunction thresholds: 

Difference between ERI state reported by ECPCM and actual ERI state at PCM 

 
 
The Engine Coolant Pump power and ground line status is not communicated to the PCM by Engine Coolant 
Pump Control Module. Therefore, the status of these lines is inferred by the PCM. If either of these lines is faulted, 
the Engine Coolant Pump will not run, and there will no LIN bus communications from the Engine Coolant Pump 
Control Module to the PCM. The PCM first checks to see if a fault on the communication line (U019F). If the 
communication line is faulted and the engine coolant temperature is increasing then it is assumed that the pump is 
not running and a P26D3 DTC is set. If the engine coolant temperature is not increasing then the PCM identifies 
the communications fault only.  
 

Engine Coolant Pump Control Module Power/Ground check operation 

DTCs P26D3 – Engine Coolant Pump Supply Voltage Circuit 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Conditions None 

Monitoring Duration 5 seconds to register a malfunction 

 
Electric Water Pump Control Module Power/Ground Signal Fault malfunction thresholds: 

LIN bus comm. fault (U019F) and accumulated engine coolant temp increase > 10oC 
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The Engine Coolant Pump Control Module can use the rpm feedback and current feedback to detect mechanical 
faults for a blocked impeller and a "dry run" condition, i.e. loss of coolant. These conditions are communicated back 
to the PCM over the LIN bus.  
 

Engine Coolant Pump Mechanical Faults check operation 

DTCs P26CB – Engine Coolant Pump Performance/Stuck Off 

P26CE – Engine Coolant Pump Overspeed 

Monitor execution Continuous Operation 

Monitor Sequence None 

Monitoring Conditions No LIN bus communication faults (U019F). 

Monitoring Duration 5 seconds to register a malfunction 

 
 

Engine Coolant Pump Mechanical Faults check operation malfunction thresholds: 

P26CB: pump current too high, rpm too low for 4 restart events 

P26CE: pump speed > 4909 rpm and current too low 

 
 
The Engine Coolant Pump Control Module communicates the control module electronics voltage and temperature 
over the LIN bus to the PCM. The voltage is compared to the PCM system voltage to set DTCs P26D0 and 
P26D1. The temperature signal is checked for out-of-range high which sets a P26D2 DTC. 
 
 

Engine Coolant Pump Control Module Electrical Faults check operation 

DTCs P26D0 – Engine Coolant Pump Control Module System Voltage Low 

P26D1 – Engine Coolant Pump Control Module System Voltage High 

P26D2 - Engine Coolant Pump Control Module Over Temperature 

Monitor execution Continuous Operation 

Monitor Sequence None 

Monitoring Conditions No LIN bus communication faults (U019F). 

Monitoring Duration 5 seconds to register a malfunction 

 
E Engine Coolant Pump Control Module Electrical Faults malfunction thresholds: 

P26D0 – ECPCM voltage < (PCM battery voltage plus 4 volts) 

P26D1 – ECPCM voltage > (PCM battery voltage plus 4 volts) 

P26D2 – ECPCM temperature > 130oC 
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The isolated cooling loop contains an Engine Coolant Temperature sensor (ECT2) located between the PTC 
auxiliary heater and the heater core. It is primarily used to measure the coolant temperature available to the heater 
core for cabin heating. The sensor is monitored for open/short circuit faults (P2184, P2185) as well as rationality 
(P2183) by monitoring the analog-to-digital (A/D) input voltage. 
 
The ECT2 rationality diagnostic contains three separate tests: 
 

1. ECT2 start-up correlation test: 

 After a long soak (360 min), the values of ECT2 and ECT are expected to be within a tolerance of each 
other (30 deg F). If not, the power-up test fails.  

2. ECT2 continuous rationality test: 

 This test compares ECT2 to ECT under conditions where the coolant is circulated through both the 
heater core and engine coolant paths (i.e. the combined cooling loop, ECBV not energized). This test 
requires a minimum coolant flow rate (eWP speed above 2500 RPM) in the combined loop for a 
minimum time (90 seconds) to clear out any coolant temperature increase in ECT2 due to the PTC 
heater. The temperature difference (ECT2 – ECT) is expected to be within a tolerance of each other 
(30 deg F). ECT2 is adjusted to compensate for the loss of coolant temperature at the ECT2 location 
due to the length of the coolant hose routing (7 deg F loss at ECT2 location but can be calibrated as a 
function of ambient temp.). 

3. ECT2 In-range failure test: 

 The in-range test continuously monitors that the ECT2 temperature is within range. (-30 deg F to 275 
deg F) Separate in-range thresholds can be calibrated when in the combined (ECBV not energized) 
versus isolated (ECBV energized) cooling loops. 
 

Any of these three tests indicating a failure will cause a failure indication for DTC P2183. The no fault determination 
(DTC P2183 pass) requires the power-up test to pass as well as at least one of the other two tests to pass during 
the current OBD operating cycle.  
 
 

Engine Coolant Temperature Sensor 2 Circuit Check Operation: 

DTCs P2184 – Engine Coolant Temperature Sensor 2 Circuit Low 

P2185 - Engine Coolant Temperature Sensor 2 Circuit High 

Monitor execution Continuous 

Monitor Sequence None  

Sensors OK Not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Engine Coolant Temperature Sensor 2 Circuit malfunction thresholds: 

P2184: Driver indicates circuit fault => 5 sec 

P2185: Driver indicated circuit fault => 5 sec 

 
  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 151 OF 388  

 
Engine Coolant Temperature Sensor 2 Rationality Check Operation: 

DTCs P2183 - Engine Coolant Temperature Sensor 2 Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence P2183 the power-up correlation test must pass prior to the other two tests 

Monitoring Conditions No ECT2 circuit faults (P2184/P2185), no ECBV faults (P2682/P2683), no IAT faults 
(P0112/P0113) 

Monitoring Duration 5 seconds to register a malfunction 

 
 

Engine Coolant Temperature Sensor 2 Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

Ambient Air Temperature 20 deg F  

Engine off (soak) time (for startup correlation test only) 360 min  

Engine Coolant Pump speed (continuous rationality only) 2500 RPM  

Time in combined cooling loop(continuous rationality only) 90 sec  

Battery Voltage 11.0 Volts 16.0 Volts 

 
 

Typical Engine Coolant Temperature Sensor 2 Rationality Check malfunction thresholds: 

ECT startup correlation test: |ECT – ECT2| <= 30 deg F 

ECT2 continuous rationality test: |ECT – (ECT2 + 7 deg F)| <= 30 deg F 

ECT2 In-range failure test: for combined loop or isolated loop: -30 deg F=> ECT2 <= 275 deg F 
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Battery Thermal Management (BTMS)System Monitor  

 
General Description 

 
Beginning with generation 4 electrified vehicles, a liquid cooling system will be utilized to provide active thermal 
maintenance and cooling of the high voltage battery. The system provides active battery thermal management to 
ensure full battery useful life through maintaining appropriate operating battery temperature range(s), permit a proper 
charge, and meet vehicle driving performance requirements. In general, the system has the capability to provide 
both passive and active cooling to the high voltage battery, allowing the system to implement the minimal necessary 
cooling capacity to maintain appropriate battery temperatures, thereby minimizing the system energy footprint. 
In a general sense, the BTMS system is comprised of two coolant cooling circuit loops, with an electronically 
controlled valve forcing coolant through one or the other (mutually exclusive operation). The passive coolant circuit 
loop implements a radiator and fan for heat rejection, with the active loop providing increased heat rejection with the 
use of a chiller. The chiller is a shared component. 
The BTMS monitor detects a cooling system failure during active cooling only, using a coolant temperature sensor 
as input to the monitor. Due to the high heat rejection and predictable coolant temperature delta over time provided 
by the chiller in an active cooling mode, the BTMS monitor is capable of identifying system failures, as well as 
verifying expected system cooling capacity during operation. 

 
Monitor Strategy 

 
The BTMS monitor is initialized upon entering an active cooling mode [mode 4 or 5] from a passive cooling mode 
[modes 1-3], at which point the monitor entry conditions are evaluated. 
 
Entry Conditions 
Condition    Parameter  Operand Parameter / Value 
BTMS failed flag not active  bcu_batcool_fmflg     ==  0 
BTMS monitor enabled  btm_chill_mon_ena     ==  1 
BTMS monitor not inhibited  btm_mon_inhb     ==  0 
Cooling mode 4 or 5  btm_mode      ==  BTMS_LVL_COOL_4  

OR 
BTMS_LVL_COOL_5 

Battery coolant pump status OK bcu_batt_pump_stat     !=  BCU_PUMP_FAULT 
Battery coolant pump speed request btm_flow_req      >         btm_dlt_clnt_pump_speed 
Vehicle not charging via plug  ccp_onplug      ==  0 
Diagnostic override not enabled dx_st_btm_ovrd    ==  0 

 
If entry conditions are met, the monitor will evaluate if the drop in coolant temperature (ending temperature – starting 
temperature) (clnt_chill_delta) is equal to or greater than the calibratable threshold (btm_chill_clnt_dlt_thres), after a 
defined calibratable time (btm_dt_chill_clnt) upon entering the active cooling mode. 
 
If the monitor is run and passed, the flag tested (btm_chill_clnt_delta_tested) is set to TRUE. 
 
If the cooling mode changes (i.e. operating conditions are out of entry conditions) before chiller monitor timer 
(btm_chill_mon_tmr) exceeds the set threshold (btm_dt_chill_clnt) or if the starting battery coolant temperature 
(starting_batcool_temp) for monitor is below the set threshold (ccp_batcool_targ + btm_clnt_trg_thres), the monitor 
is inhibited (‘btm_mon_inhb’) and will wait for the next instance of condition to set. 
 
If the fault is set in the system, a failed flag is set and the monitor is inhibited. 
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System Cooling Loops 
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BTMS Monitor Flow Diagram 
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BTMS Monitor PASS / FAIL 

 
The graph below demonstrates the typical / expected battery coolant temperature profile by combining 147 unique 
mode 4 / 5 events (active cooling modes), with time starting when system enters active cooling mode and pump 
speed is greater than zero. In this example, the horizontal red dashed line represents the monitor coolant temperature 
delta PASS threshold of 2 degrees celsius. 
The vertical red dashed line at 200 seconds marks the time at which the BTMS monitor executes the delta threshold 
pass / fail criteria (approx. expected calibration value). All events in the graph pass the monitor evaluation, reaching 
the temperature delta threshold within the monitor duration time. 
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BTMS MONITOR OPERATION: 

DTCs P2D40 - Hybrid/EV Battery Cooling System ‘C’ Performance [MHT] 

P2D3F - Hybrid/EV Battery Cooling System ‘B’ Performance [???] 

Monitor Execution Once per active cooling mode execution [MODE 4 / 5] if the following conditions 
are met: 

Entry conditions are met (see below) 

Passive to Active cooling mode state change (monitor does not run on a Mode 4 
 Mode 5 state change) 

System remains in active cooling mode longer than the minimum necessary 
monitor duration time (calibratable, see below) 

Monitor Sequence  

Sensors OK    

Monitoring Duration Calibratable duration. Time begins on entering an active BTMS cooling mode 
[Mode 4 or Mode 5] from a passive BTMS cooling mode [Modes 1-3], with 
calibrated length varying across vehicle platforms. 

At the end of the calibratable time duration, the BTMS monitor compares the 
current battery coolant temperature against the beginning battery coolant 
temperature. The BTMS monitor will fail if the coolant temperature delta is smaller 
than a calibratable threshold variable (btm_chill_clnt_dlt_thres). 

As of Mar 2019, calibrated durations are 120 seconds for FHEV and 300 seconds 
for PHEV. 

 
TYPICAL BTMS MONITOR ENTRY CONDITIONS: 

Entry Condition Minimum Maximum 

Starting Battery Coolant Temperature above threshold [nominal 35degC] 30 oC 40 oC 

BTMS Monitor Enabled [logical] 1 1 

BTMS Cooling Mode 4 

Not plug charging [ccp_onplug] 0 0 

Battery coolant pump speed greater than threshold 
[btm_dlt_clnt_pump_speed] 

0 % 30 % 

BTMS Monitor not inhibited [btm_mon_inhb] 0 0 

BTMS not actively failed [bcu_batcool_fmflg] 0 0 

Battery coolant pump not failed [bcu_batt_pump_stat] 0 0 

   

 
TYPICAL BTMS MONITOR MALFUNCTION THRESHOLDS: 

Battery coolant temperature delta [clnt_chill_delta] < battery coolant temperature delta threshold 
[btm_chill_clnt_dlt_thres] 
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Exhaust Gas Heat Recovery (EGHR)  

The Exhaust Gas Heat Recovery (EGHR) system is located post-catalyst in the exhaust stream so as not to have 
any effect on emissions. EGHR system is controlled by the PCM. The EGHR is primarily used to warm up the 
engine faster and secondarily to heat up the cabin, by extracting heat from the exhaust gas to the engine coolant 
using a heat exchanger. 
 

 
 
 
 

EGHR system constitute a Valve in the exhaust path diverting the flow, a heat exchanger between the exhaust and 
the coolant paths and a couple of temperature sensors pre (ECT3) and post (ECT4) the heat exchanger in the 
coolant path. An Auxiliary pump is added on some applications to assist the coolant flow across the Rear Heater 
Core.  The EGHR valve is commanded close to direct the flow of exhaust through the heat exchanger when 
necessary to warmup the engine coolant temperature, and remain partially close under cold ambient environment 
to maintain coolant temperature. Otherwise, the EGHR valve is commanded open to bypass the exhaust. 
 

 
 
EGHR system operates in three modes. In heating mode, the maximum amount of exhaust heat is transferred to 
the engine coolant through the heat exchange by diverting the exhaust valve to the fully open position. During the 
hold target mode, i.e., when the Engine Coolant is hot enough; valve is controlled by the PCM to gradually reach 
regulating ECT. Whereas in the bypass mode, once the ECT has reached regulating temperature; Valve is 
diverted into fully closed position to bypass the exhaust out into the tail pipe.  
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Each of the EGHR components (EGHR valve, ECT3 and ECT4 sensors) are diagnosed both independently as well 
as together as a system as per CCM regulations for open/short circuit faults as well as rationality by monitoring the 
analog-to-digital (A/D) input voltage and the valve PWM frequency and DC feedback. 
 
 
ECT3 sensor sets P01E5, P01E6 for circuit faults and P01E4 for the rationality fault. ECT3 sensor rationality 
monitor sets a fault if ECT3 sensor falls largely (40 -60 deg. C) behind the ECT sensor reading during the drive.  
 
 
 

Engine Coolant Temperature Sensor 3 Circuit Check Operation: 

DTCs P01E5 – Engine Coolant Temperature Sensor 3 Circuit Low 

P01E6 - Engine Coolant Temperature Sensor 3 Circuit High 

Monitor execution Continuous 

Monitor Sequence None  

Sensors OK Not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Engine Coolant Temperature Sensor 3 Circuit malfunction thresholds: 

P01E5: Driver indicates circuit fault => 5 sec 

P01E6: Driver indicated circuit fault => 5 sec 

 
 

Engine Coolant Temperature Sensor 3 Rationality Check Operation: 

DTCs P01E4 - Engine Coolant Temperature Sensor 3 Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence Not Applicable 

Monitoring Conditions No ECT faults (P0117, P0118), No ECT3 faults (P01E5, P01E6) and No AAT faults 
(P0072, P0073) 

Monitoring Duration 60 – 90  seconds to register a malfunction 

 
 

Engine Coolant Temperature Sensor 3 Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

Battery Voltage 11.0 Volts 16.0 Volts 

 
 

Typical Engine Coolant Temperature Sensor 3 Rationality Check malfunction thresholds: 

ECT3 continuous rationality test: |ECT – (ECT3 + 18 deg C)| > 40 deg C 

 

 
 
ECT4 sensor sets P2AFE, P2AFF for circuit faults and P2AFD for the rationality fault. ECT4 sensor rationality set 
the fault code when ECT4 deviates from ECT3 sensor by a delta (20 – 30 deg. C) after a stabilized amount of time 
(30 -45 seconds). 
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Engine Coolant Temperature Sensor 4 Circuit Check Operation: 

DTCs P2AFE – Engine Coolant Temperature Sensor 4 Circuit Low 

P2AFF - Engine Coolant Temperature Sensor 4 Circuit High 

Monitor execution Continuous 

Monitor Sequence None  

Sensors OK Not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Engine Coolant Temperature Sensor 4 Circuit malfunction thresholds: 

P2AFE: Driver indicates circuit fault => 5 sec 

P2AFF: Driver indicated circuit fault => 5 sec 

 
 

Engine Coolant Temperature Sensor 4 Rationality Check Operation: 

DTCs P2AFD - Engine Coolant Temperature Sensor 4 Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence Not applicable 

Monitoring Conditions Valve commanded and Feedback are within tolerance of each other (0.1-0.25 DC) 

Engine not Running (EV mode) OR EGHR valve in Bypass Mode 

No ECT4 faults (P2AFE, P2AFF), No ECT3 faults (P01E5, P01E6), No AAT faults 
(P0072, P0073), No EHEBVC faults (P237C,P237D,P237E,P237F), NO EHEBVM 
faults (P2C22,P2C23) and No CPS Faults (P0335,P0339) 

Monitoring Duration 5 seconds to register a malfunction 

 
 

Engine Coolant Temperature Sensor 4 Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

EGHR valve commanded and Feedback Duty Cycle difference  0.25 DC 

EGHR valve DC (bypass condition) 0.1 DC 0.1 DC 

Time in bypass condition with Valve command is within tolerance of 
feedback 

30 - 45 sec  

Battery Voltage 11.0 Volts 16.0 Volts 

 
 

Typical Engine Coolant Temperature Sensor 4 Rationality Check malfunction thresholds: 

ECT4  Continuous Rationality test: ( ECT4 – ECT3 ) > 20 – 30 deg. C  

 
 

EGHR valve consists of a control line and a monitor line. PCM commands the valve through the control line into 
one of the three modes of operation (Full Heating, Full Bypass or a pre-determined DC in between its operating 
range of DC (0.1 to 0.9 DC)). Whereas Valve communicates the current state and its fault information through low 
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level drivers to the PCM via High level driver. PCM sets P237C, P237D, P237E faults for the EGHR control line 
(EHEBVC) circuit codes and P2C22 for the EGHR valve monitor Line (EHEBVM) circuit faults. PCM also 
diagnoses the EGHR valve rationality and sets P237F and P2C23 codes for the EHEBVC and EHEBVM lines 
respectively.   
 

 
 
 
 
 
 

 
EHEBVC rationality code P237F is set when either of one of three algorithms (i.e., stuck, clogged HX or a Broken 
Linkage) determine a faulty system. In addition to the above faults, performance DTC is set if the actuator either 
detects Alignment not valid (i.e.., 140 HZ) or Extreme Operating temperatures (i.e.., 180 HZ). 
 

1. Stuck Fault: PCM software is designed to detect a couple of failure modes for a stuck fault (i.e., 
mechanical and frozen with ice). Based on ambient outside, it either runs a hot day (> -10 deg. C) or cold 
day (<= -10 deg. C) logic. On a hot day, the stuck fault is detected when Valve duty cycle commanded 
and feedback are not within tolerance (0.1 – 0.25 DC) with each other and ECT3, ECT4 sensor delta is 
identified to be out to be not within tolerance band (min : -5 deg.C and max: 30 deg. C) too. The code is 
set is valve command and feedback still does not fall within tolerance of each other after a calibrated 
number (3) of valve toggling attempts. Whereas on a very cold day, Valve stuck due to ice is detected 
when Valve duty cycle commanded and feedback are not within tolerance (0.1 – 0.25 DC) with each other 
and after a sufficient engine run time (180-300 seconds) and exhaust attains a minimum temperature (500 
deg. C). The code is set if valve command and feedback still does not fall within tolerance of each other 
after a calibrated number (3) of valve toggling attempts 
 

2. Broken Linkage: this fault is identified when valve duty cycle commanded and feedback are within 
tolerance (0.1 – 0.25 DC) of each other and ECT3, ECT4 sensor delta is not within tolerance band (min : -
5 deg.C and max: 30 deg. C). The code is set if valve detects a mechanical failure (i.e.., 160 HZ), even 
after performing a valve end stop learning for a calibrated number (3) of times. 
 

3.  Clogged HeatExchanger: this fault is identified when valve duty cycle commanded and feedback are 
within tolerance (0.1 – 0.25 DC) of each other. The code is set if ECT3, ECT4 sensor delta is lower than 
minimum expected delta (-5 deg.C), when the valve is commanded in heating mode (0.9 DC) 
 

 
EHEBVM rationality code P2C22 is set when EGHR valve commanded and feedback do not correlate (0.1 – 0.25 
DC) with each other and the ECT3 and ECT4 difference suggest valve is not stuck (i.e., within min {-5 deg.C} and 
max {30 deg. C} tolerance bands). The code is set when the fault identified still exists after Calibrated number (3) of 
valve toggling attempts. 
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Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control / Position sensor Circuit 

DTCs P237C – Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control Circuit/Open 

P237D – Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control Circuit Low 

P237E – Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control Circuit High 

P2C22 – Exhaust Heat Exchanger Exhaust Bypass Valve "A" Position Sensor Circuit 

Monitor execution Continuous 

Monitor Sequence None  

Sensors OK Not applicable 

Monitoring Duration 5 seconds to obtain smart driver status 

 
Typical Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control / Position sensor Circuit 
malfunction thresholds: 

P237C: Driver indicates circuit fault => 5 sec 

P237D: Driver indicates circuit fault => 5 sec 

P237E: Driver indicates circuit fault => 5 sec 

P2C22: Driver indicates circuit fault => 5 sec 

 
 
 
 

Exhaust Heat Exchanger Exhaust Bypass Valve "A" Rationality Check Operation: 

DTCs P237F - Exhaust Heat Exchanger Exhaust Bypass Valve "A" Control Performance 

P2C23 - Exhaust Heat Exchanger Exhaust Bypass Valve "A" Position Sensor 
Performance 

Monitor execution Continuous 

Monitor Sequence Not applicable 

Monitoring Conditions No ACT faults(P0110,P0112,P0113,U0611), No IMRC faults, No VCT faults, No 
CAM faults,  No MAF Faults (P0100,P0102,P0103,U060F), No MAP Faults 
(P0105,P0106,P0107,P0108,U0609), No TPP faults, No TIP faults, No ECT4 faults 
(P2AFE, P2AFF,2AFD), No ECT3 faults (P01E5, P01E6,P01E4), No AAT faults 
(P0072, P0073), No EHEBVC faults (P237C,P237D,P237E), NO EHEBVM faults 
(P2C22) and No CPS Faults (P0335,P0339) 

Monitoring Duration 5 seconds to register a malfunction 
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Exhaust Heat Exchanger Exhaust Bypass Valve "A" Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

Warm Ambient switch temperature -10 deg. C  

Engine Running   

Minimum Exhaust Flow 12 g/s  

EGHR valve DC (bypass condition) 0.1 DC 0.1 DC 

EHEBVC and EHEBVM duty cycle tolerance band  0.1 – 0.25 DC  

EGHR valve frequency feedback to determine alignment not valid 140 Hz  

EGHR valve frequency feedback to determine mechanical failure 160 Hz  

EGHR valve frequency feedback to determine Over Temp condition 180 Hz  

ECT4,ECT3 difference to determine In / Out of Range  -5 deg. C 20- 30 deg. C 

Stabilization timer for entry conditions 45 - 300 sec  

Battery Voltage 11.0 Volts 16.0 Volts 

 
 
 

Typical Exhaust Heat Exchanger Exhaust Bypass Valve "A" Rationality Check malfunction thresholds: 

P237F Alignment not valid:  EGHR valve frequency feedback reads 140 Hz & Valve end stop learning is 
completed  

P237F Broken Linkage: EGHR valve frequency feedback reads 160 Hz & Valve end stop learning is completed  

P237F Clogged HeatExchanger: (ECT4 – ECT3) < -5 deg. C 

P237F Stuck fault: EGHR valve position is out of tolerance ( > 0.25 DC), -5 deg. C > (ECT4 – ECT3) > 30 deg. 
C & Valve Toggling is completed 

P237F Temperature Caution:  EGHR valve frequency feedback reads 180 Hz  

P2C23: EGHR valve position is out of tolerance ( > 0.25 DC) ,  -5 deg. C < (ECT4 – ECT3) < 30 deg. C & Valve 
Toggling is completed 
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Cold Start Emission Reduction Component Monitor  

The Cold Start Emission Reduction Component Monitor was introduced for the 2006 MY on vehicles that meet the 
LEV-II emission standards.  The monitor works by validating the operation of the components of the system required 
to achieve the cold start emission reduction strategy, namely retarded spark timing, and elevated idle airflow or VCT 
cam phasing. 
 
The spark timing monitor was replaced by the Cold Start Emission Reduction System monitor in the 2007 MY. 
Changes to the OBD-II regulations, however, require having both a CSER system monitor and a CSER component 
monitor for the 2010 MY.  The 2010 MY component monitor is not the same test that was introduced for the 2006 
MY; rather, it has been redesigned.  
 
 
Low Idle Airflow Monitor – Systems with Electronic Throttle Control 
 
When the CSER strategy is enabled, the Electronic Throttle Control system will request a higher idle rpm, elevating 
engine airflow. Vehicles that have ETC and do not have a separate airflow test (P050A). Any fault that would not 
allow the engine to operate at the desired idle rpm during a cold start would be flagged by one of three ETC DTCs:  
 

P2111 (throttle actuator control system stuck open), 
P2112 throttle actuator control system stuck closed) 
P2107 (throttle actuator control module processor/circuit test). 

 
All three DTCs will illuminate the MIL in 2 driving cycles, and immediately illuminate the "ETC" light. These DTCS 
are also documented in the ETC section of this document.  
 
For the 2009 MY, only the Fusion/Milan utilizes the CSER Component monitor with ETC. 

 

Throttle Plate Controller and Actuator  Operation: 

DTCs P2107 – processor test (MIL) 

P2111 – throttle actuator system stuck open (MIL) 

P2112 – throttle actuator system stuck closed (MIL) 

Note: For all the above DTCs, in addition to the MIL, the ETC light will be on for 
the fault that caused the FMEM action. 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 60 msec for processor fault, 500 msec for stuck open/closed fault 

 
Throttle Plate Controller and Actuator  malfunction thresholds: 

P2111 - Desired throttle angle vs. actual throttle angle > 6 degrees 

P2112 - Desired throttle angle vs. actual throttle angle < 6 degrees 

P2107 - Internal processor fault, lost communication with main CPU 
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Engine Speed and Spark Timing Component Monitor (2010 MY and beyond) 

Entry Conditions and Monitor Flow 

The System Monitor and 2010 Component Monitor share the same entry conditions and monitor flow.  During the 
first 15 seconds of a cold start, the monitor checks the entry conditions, counts time in idle, observes catalyst 
temperature, calculates the average difference between desired and actual engine speed, and calculates the 
average difference between desired and commanded spark. 

If the expected change in catalyst temperature is large enough, the monitor then begins the waiting period, which 
lasts until 300 seconds after engine start.  This 5-minute wait allows time to diagnose other components and systems 
that affect the validity of the test.  During this waiting period, there are no constraints on drive cycle and the monitor 
cannot be disabled without turning off the key. 

If the System monitor result falls below its threshold and all of the Component monitor results are below their 
respective thresholds, the monitor determines whether the idle time was sufficient.  If so, it considers the tests a pass 
and the monitor is complete.  If idle time was not sufficient, the monitor does not make a pass call and does not 
complete.  This prevents tip-ins from resulting in false passes. 

Cold Start Engine Speed Monitor 

Once the waiting period is complete, the monitor compares the average difference between desired and actual 
engine speeds to a calibratable threshold that is a function of ECT at start.  If the magnitude of the discrepancy 
exceeds the threshold, P050A is set. 

Cold Start Spark Timing Monitor 

Once the waiting period is complete, the monitor compares the average difference between desired and commanded 
spark to a calibratable threshold that is a function of ECT at start.  If the magnitude of the discrepancy exceeds the 
threshold, P050B is set. 
 
 

CSER COMPONENT MONITOR OPERATION 

Component Monitor DTCs P050A:  Cold Start Idle Air Control System Performance 

P050B:  Cold Start Ignition Timing Performance 

Monitor Execution Once per driving cycle, during a cold start 

Monitor Sequence Monitor data collection takes place during first 15 seconds of cold start 

Sensors OK No fault is present in any of the sensors or systems affecting the catalyst 
temperature model: Mass Air Flow (P0102, P0103), Throttle Position (P0122, 
P0123, P0222, P0223), Misfire (P0316, P0300-P0312), Injectors (P0201-
P0212), Fuel System (P0171, P0172, P0174, P0175), Secondary Air (P0412, 
P2258), Crank Position Sensor (P0320), Ignition Coil (P0351-P0360), Intake Air 
Temp (P0112, P0113), Engine Coolant Temp/Cylinder Head Temp (P0117, 
P0118, P1289, P1290), Variable Cam Timing (P0010, P0020, P0011, P0012, 
P0021, P0022), Intake Manifold Runner Control (P2008). 

Monitoring Duration Monitor completes 300 seconds after initial engine start 
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TYPICAL CSER COMPONENT MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry condition Minimum Maximum 

Barometric Pressure 22 in. Hg  

Engine Coolant Temperature at Start 20 °F 100 °F 

Catalyst Temperature at Start 20 °F 125 °F 

Fuel Level 15%  

No Torque Reduction by Injector Cutout   

Power Takeout Not Active   

Completion condition Minimum Maximum 

Length of Time Entry Conditions are Satisfied 11 sec.  

Expected Change in Catalyst Temperature 50 °F  

Time in Idle 10 sec.  

Selected Gear Neutral Drive 

 
TYPICAL CSER COMPONENT MONITOR MALFUNCTION THRESHOLDS 

Engine speed discrepancy > 200 rpm 

Spark timing discrepancy > 10 deg. 
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Cold Start Variable Cam Timing Monitor (2008 MY and beyond) 
 
If the VCT cam phasing is used during a cold start to improved catalyst heating, the VCT system is checked 
functionally by monitoring the closed loop cam position error correction. If the proper cam position cannot be 
maintained and the system has an advance or retard error greater than the malfunction threshold, a cold start 
emission reduction (CSER) VCT control malfunction is indicated (P052A/P052B (Bank 1), P052C/P052D (Bank2). 
This test is the same test that was used previously for monitoring the VCT system under Comprehensive Component 
Monitoring requirements. 

 

CSER VCT Target Error Check Operation:] 

DTCs P052A – Cold start camshaft position timing over-advanced (Bank 1) 

P052B – Cold start camshaft timing over-retarded (Bank 1) 

P052C – Cold start camshaft timing over-advanced (Bank 2) 

P052D – Cold start camshaft timing over-retarded (Bank 2) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds 

 
Typical CSER VCT target error entry conditions: 

Entry condition Minimum Maximum 

VCT control enabled and commanded to advance or 
retard cam during CSER  

n/a n/a 

Time since start of CSER cam phase monitoring  60 seconds 

 
Typical CSER VCT target error malfunction thresholds: 

CSER Response/target error - VCT over-advance: 11 degrees 

CSER Response/target error - VCT over-retard: 11 degrees 

CSER Response/Stuck Pin – 10 degrees phasing commanded, and not seeing at least 2 degrees of 
movement. 
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Cold Start Emission Reduction System Monitor  

The Cold Start Emission Reduction System Monitor is being introduced for the 2007 MY on vehicles that meet the 
LEV-II emission standards.  The System Monitor detects the lack of catalyst warm up resulting from a failure to apply 
sufficient CSER during a cold start.  It does this by using the inferred catalyst temperature model to determine how 
closely the actual catalyst temperature follows the expected catalyst temperature during a cold start.  How closely 
the actual temperature follows the expected temperature is reflected in a ratio which is compared with a calibratable 
threshold.  

Temperatures Used 

The actual catalyst temperature is the same inferred catalyst temperature that is used by other portions of the engine 
control system, including the CSER control system.  The inputs to this actual temperature are measured engine 
speed, measured air mass, and commanded spark. 

The expected catalyst temperature is calculated using the same algorithm as the actual catalyst temperature, but 
the inputs are different.  Desired engine speed replaces measured engine speed, desired air mass replaces 
measured air mass, and desired cold start spark replaces commanded spark.  The resulting temperature represents 
the catalyst temperature that is expected if CSER is functioning properly. 

Ratio Calculation 

A ratio is calculated to reflect how closely the actual temperature has followed the expected temperature.  This ratio 
is the difference between the two temperatures at a certain time-since-start divided by the increase in expected 
temperature over the same time period.  The ratio, then, provides a measure of how much loss of catalyst heating 
occurred over that time period. 

This ratio correlates to tailpipe emissions.  Therefore applying a threshold to it allows illumination of the MIL at the 
appropriate emissions level.  The threshold is a function of ECT at engine start. 

General CSER Monitor Operation 

During the first 15 seconds of a cold start, the monitor checks the entry conditions, counts time in idle, and observes 
catalyst temperature. 

If the expected change in catalyst temperature is large enough, the monitor calculates the ratio as described above.  
Otherwise the monitor does not make a call. 

The monitor then begins the waiting period, which lasts from the time the ratio is calculated (15 seconds after engine 
start) until 300 seconds after engine start.  This 5-minute wait allows time to diagnose other components and systems 
that affect the validity of the catalyst temperature model.  During this waiting period, there are no constraints on drive 
cycle and the monitor cannot be disabled without turning off the key. 

At the end of the waiting period, if no other faults that could compromise the validity of the catalyst temperature model 
are found, the monitor compares the ratio to the threshold. 

If the ratio exceeds the threshold, the monitor considers the test a fail, and the monitor is complete. 

If the ratio falls below the threshold and all of the component monitor results are below their respective thresholds, 
the monitor determines whether the idle time was sufficient.  If so, it considers the test a pass and the monitor is 
complete.  If idle time was not sufficient, the monitor does not make a pass call and does not complete.  This prevents 
tip-ins from resulting in false passes. 
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CSER SYSTEM MONITOR OPERATION 

System Monitor DTC P050E:  Cold Start Engine Exhaust Temperature Too Low 

Monitor Execution Once per driving cycle, during a cold start 

Monitor Sequence Monitor data collection takes place during first 15 seconds of cold start 

Sensors OK No fault is present in any of the sensors or systems affecting the catalyst 
temperature model: Mass Air Flow (P0102, P0103), Throttle Position (P0122, 
P0123, P0222, P0223), Misfire (P0316, P0300-P0312), Injectors (P0201-
P0212), Fuel System (P0171, P0172, P0174, P0175), Secondary Air (P0412, 
P2258), Crank Position Sensor (P0320), Ignition Coil (P0351-P0360), Intake Air 
Temp (P0112, P0113), Engine Coolant Temp/Cylinder Head Temp (P0117, 
P0118, P1289, P1290), Variable Cam Timing (P0010, P0020, P0011, P0012, 
P0021, P0022), Intake Manifold Runner Control (P2008). 

Monitoring Duration Monitor completes 300 seconds after initial engine start 

 

TYPICAL CSER SYSTEM MONITOR ENTRY AND COMPLETION CONDITIONS 

Entry condition Minimum Maximum 

Barometric Pressure 22 in. Hg  

Engine Coolant Temperature at Start 20 °F 100 °F 

Catalyst Temperature at Start 20 °F 125 °F 

Fuel Level 15%  

No Torque Reduction by Injector Cutout   

Power Takeout Not Active   

Completion condition Minimum Maximum 

Length of Time Entry Conditions are Satisfied 11 sec.  

Expected Change in Catalyst Temperature 50 °F  

Time in Idle 10 sec.  

Selected Gear Neutral Drive 

 

TYPICAL CSER SYSTEM MONITOR MALFUNCTION THRESHOLDS 

Cold start warm-up temperature ratio > 0.4 
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Variable Cam Timing System Monitor  

Variable Cam Timing (VCT) enables rotation of the camshaft(s) relative to the crankshaft (phase-shifting) as a 
function of engine operating conditions. There are four possible types of VCT with DOHC engines: 

 Intake Only (phase-shifting only the intake cam); 

 Exhaust Only (phase-shifting only the exhaust cam); 

 Dual Equal (phase-shifting the intake and exhaust cams equally); 

 Twin Independent (phase-shifting the intake and exhaust cams independently).  

All four types of VCT are used primarily to increase internal residual dilution at part throttle to reduce NOx, and to 
improve fuel economy. This allows for elimination the external EGR system. 

With Exhaust Only VCT, the exhaust camshaft is retarded at part throttle to delay exhaust valve closing for increased 
residual dilution and to delay exhaust valve opening for increased expansion work. 

With Intake Only VCT, the intake camshaft is advanced at part throttle and WOT (at low to mid-range engine speeds) 
to open the intake valve earlier for increased residual dilution and close the intake valve earlier in the compression 
stroke for increased power. When the engine is cold, opening the intake valve earlier warms the charge which 
improves fuel vaporization for less HC emissions; when the engine is warm, the residual burned gasses limit peak 
combustion temperature to reduce NOx formation. 

With Dual Equal VCT, both intake and exhaust camshafts are retarded from the default, fully advanced position to 
increase EGR residual and improve fuel economy by reducing intake vacuum pumping losses. The residual charge 
for NOx control is obtained by backflow through the late-closing exhaust valve as the piston begins its intake stroke. 

The VCT system hardware consists of a control solenoid and a pulse ring on the camshaft. The PCM calculates 
relative cam position using the CMP input to process variable reluctance sensor pulses coming from the pulse ring 
mounted on the camshaft. Each pulse wheel has N + 1 teeth where N = the number of cylinders per bank. The N 
equally spaced teeth are used for cam phasing; the remaining tooth is used to determine cylinder # 1 position. 
Relative cam position is calculated by measuring the time between the rising edge of profile ignition pickup (PIP) and 
the falling edges of the VCT pulses.  

The PCM continually calculates a cam position error value based on the difference between the desired and actual 
position and uses this information to calculate a commanded duty cycle for the VCT solenoid valve. When energized, 
engine oil is allowed to flow to the VCT unit thereby advancing and retarding cam timing. The variable cam timing 
unit assembly is coupled to the camshaft through a helical spline in the VCT unit chamber. When the flow of oil is 
shifted from one side of the chamber to the other, the differential change in oil pressure forces the piston to move 
linearly along the axis of the camshaft. This linear motion is translated into rotational camshaft motion through the 
helical spline coupling. A spring installed in the chamber is designed to hold the camshaft in the low-overlap position 
when oil pressure is too low (~15 psi) to maintain adequate position control. The camshaft is allowed to rotate up to 
30 degrees.  

Although the VCT system has been monitored under Comprehensive Component Monitoring requirements for many 
years, a new, emission-based VCT monitor is being introduced for the 2006 MY on vehicles that meet LEV-II 
emission standards. The intent of the new VCT monitoring requirements is to detect slow VCT system response that 
could cause emissions to increase greater than 1.5 * std. in addition to detecting functional problems (target errors). 

The new logic calculates the instantaneous variance in actual cam position (the squared difference between actual 
cam position and commanded cam position), then calculates the long term variance using a rolling average filter 
(Exponentially Weighted Moving Average). Continued, slow response from the VCT system will eventually 
accumulate large variances.  
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This same logic will also detect target errors that were detected by the previous CCM monitor. If the VCT system is 
stuck in one place, the monitor will detect a variance which will quickly accumulate. 

There are two variance indices, one that monitors cam variance in the retard direction and the other for the advance 
direction,. If either variance index is greater than the malfunction threshold, a VCT slow response/target error 
malfunction will be indicated (P0011, P0012, P0014, P0015 Bank 1, P0021, P0022, P0024, P0025 Bank 2). Target 
errors will tend to generate only a single over-advanced or over-retarded code while slow response will tend to 
generate both codes. 

In addition, logic has been added to determine whether the camshaft and crankshaft are misaligned by one or more 
teeth. This test calculates the absolute offset between one of the camshaft teeth and the crankshaft missing tooth at 
idle when that can is at its stop. If the error is greater than the malfunction threshold, a cam/crank misalignment error 
will be indicated (P0016 Bank 1, P0018 Bank 2). 

For systems that phase the cams immediately off of a cold start for reducing emissions or CSER (Cold Start 
Emissions Reduction) the cam position is monitored for functionality during this period of time. The logic calculates 
the instantaneous variance in actual cam position (the squared difference between actual cam position and 
commanded cam position), then calculates a longer term variance using a rolling average filter (Exponentially 
Weighted Moving Average) This is similar to the target error logic described above, but uses separate time constants 
and thresholds.  There are two variance indices, one that monitors cam variance in the retard direction and the other 
for the advance direction,. If either variance index is greater than the malfunction threshold, a VCT slow 
response/target error malfunction will be indicated (P052A, P052B, P054A, P054B (Bank 1), P052C, P052D, P054C, 
P054D (Bank 2). Target errors will tend to generate only a single over-advanced or over-retarded code while slow 
response will tend to generate both codes. 

The in-use performance ratio numerator for the VCT monitor can be incremented only if the VCT system has been 
monitored for both functional and response faults. The numerator is incremented when either a pass or a fail has 
been indicated. A fail is determined when the variance index rolling average accumulates sufficient error such that 
the malfunction threshold is exceeded and a DTC is set. A pass is determined by using a separate but identical 
variance index rolling average filter that is used to determine a fault. The minimum amount of variance needed to set 
a fault is introduced. When the variance index rolling average filter accumulates sufficient error such that the 
malfunction threshold is exceeded, a pass is indicated. Note that the monitor continues to run even after the 
numerator is incremented. 

Similar to the previous CCM monitor, the VCT solenoid output driver in the PCM is checked electrically for opens 
and shorts (P0010 Bank 1, P0020 Bank 2). 
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VCT Monitor Operation: 

DTCs P0010 - Camshaft Position Actuator Circuit (Bank 1) 

P0011 - Intake Camshaft Position Timing - Over-Advanced (Bank 1) 

P0012 - Intake Camshaft Position Timing - Over-Retarded (Bank 1) 

P0014 - Exhaust Camshaft Position Timing - Over-Advanced (Bank 1) 

P0015 - Exhaust Camshaft Position Timing - Over-Retarded (Bank 1) 

P0016 - Crank/Cam Position Correlation (Bank 1) 

P0020 - Camshaft Position Actuator Circuit (Bank 2) 

P0021 - Intake Camshaft Position Timing - Over-Advanced (Bank 2) 

P0022 - Intake Camshaft Position Timing - Over-Retarded (Bank 2) 

P0024 - Exhaust Camshaft Position Timing - Over-Advanced (Bank 2) 

P0025 - Exhaust Camshaft Position Timing - Over-Retarded (Bank 2) 

P0018 – Crank/Cam Position Correlation (Bank 2) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK IAT, ECT, EOT, IMRC, TP, MAF, CKP, and CMP 

Monitoring Duration 5 - 10 seconds for circuit faults and functional checks, 300 - 900 seconds for 
target error 

 
 

Typical VCT response/functional monitor entry conditions: 

Entry condition Minimum Maximum 

Engine RPM (rpm to get minimum oil pressure) 400  

Engine RPM (for P0016/P0018 only)  500 4500 

Engine Coolant Temperature 18 oF  

Time Since Start (function of ECT at start) (time to 
build oil pressure at start) 

2 sec  

VCT control enabled and commanded to advance or 
retard cam ** 

n/a n/a 

** VCT control of advance and retard by the engine is disabled in crank mode, when engine oil is, while 
learning the cam/crank offset, while the control system is "cleaning" the solenoid oil passages, throttle 
actuator control in failure mode, and if one of the following sensor failures occurs: IAT, ECT, EOT, MAF, TP, 
CKP, CMP, or IMRC or a VCT solenoid fails. 
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Typical VCT monitor malfunction thresholds: 

VCT solenoid circuit:  Open/short fault set by the PCM driver 

Cam/crank misalignment: > or = one tooth difference, or 16 crank degrees 

Response/target error - VCT over-advance variance too high: 40 to 700 degrees squared 

Response/target error - VCT over-retard variance too high: 40 to 700 degrees squared 

Response/target error - Cam bank-to-bank variance too high: 40 to 700; degrees squared 

 
 

J1979 VCT Monitor Mode $06 Data 

Monitor ID Test ID Description for CAN Units 

$35 $80 Camshaft Advanced Position Error Bank 1 
(P011/P0014) 

Unsigned, Angular degrees 

$35 $81 Camshaft Retarded Position Error Bank 1 
(P0012/P0015) 

Unsigned, Angular degrees 

$36 $80 Camshaft Advanced Position Error Bank 2 
(P0021/P0024) 

Unsigned, Angular degrees 

$36 $81 Camshaft Retarded Position Error Bank 2 
(P0022/P0025) 

Unsigned, Angular degrees 
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Gasoline Direct Injection 

Ford is adding gasoline Direct Injection (DI) to many of its engines for improved fuel economy, performance and 
emissions. Most engines will also incorporate a turbocharger when they go to DI, however, some engines will not. 
Engines with turbo charging are designated as GTDI (Gasoline Turbo Direct Injection) and engine without turbo 
charging are designated GDI (Gasoline Direct Injection). 

The fuel systems for both of these variants are very similar. The only difference is that the GDI engine does not 
have the turbo controls that consist of the Turbocharger, Wastegate Control Valve, Compressor Bypass Valve and 
the sensor that contains the Throttle Inlet Pressure Sensor (TCB-A) and Throttle Charge Temperature Sensor 
(CACT) 

Ford's first GTDI engine was introduced in the 2010 MY. The 3.5 L GTDI engine was based off the 3.5L IVCT 
engine used in the Taurus, Edge, etc. The GTDI version was introduced in the 2010 MY Ford Flex, Lincoln MKR 
(CUV), Taurus and Lincoln MKS (sedan).  

The PCM for the GTDI engine controls the following sensors and actuators: 

Outputs/Actuators: Electronic Throttle Control, Variable Cam Timing (Intake only), Wastegate Control Valve, 
Compressor Bypass Valve, Ignition timing, Fuel injectors (Direct Injection), Fuel Rail Pressure Control Valve 

Inputs/Sensors: MAP, Manifold Charge Temp, Throttle Inlet Pressure, Throttle Charge Temp, Intake Air Temp, 
BARO, Cylinder Head Temp, Cam & Throttle positions, Engine Speed, Fuel Rail Pressure, UEGO (front, control), 
HEGO (rear fuel trim) 
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For the 2011 MY, 3.5L/3.7L engine was upgraded from ICVT (Intake-only Variable Cam Timing) to TIVCT (Twin 
Independent Variable Cam Timing. The 3.5L GTDI engine in the F-150 is based off this upgraded engine (3.5L 
GTDI TIVCT). The DI and turbo controls, however, are unchanged. 

For the 2011 MY, the Explorer will be available with a 2.0L GTDI engine with TIVCT. For 2012 MY, it is also available 
in the Edge. The DI and turbo controls are similar to the 3.5L GTDI with the exception that there is only one 
turbocharger. 

For the 2012 MY, the Focus will be available with a 2.0L GDI engine with TIVCT. The controls are similar to the 
2.0L GTDI engine. The only difference is that the GDI engine does not have the turbo controls that consist of the 
Turbocharger, Wastegate Control Valve, Compressor Bypass Valve and the sensor that contains the Throttle Inlet 
Pressure Sensor (TCB-A) and Throttle Charge Temperature Sensor (CACT) 

Because GDI engine controls and OBD are a subset of the GDTI engine controls and OBD, they will all be described 
in this chapter. 

 Intake Air Temperature 1 Sensor (IAT1) 

The Intake Air Temperature 1 sensor (also called Air Charge Temperature) is used for the inference of ambient 
temperature for several PCM strategy features. In previous designs, the Intake Air Temperature 1 sensor was 
physically integrated with the Mass Air Flow (MAF) sensor.  In this design, the Intake Air Temperature 1 sensor is a 
stand-alone sensor and is mounted near the air cleaner. 

Intake Air Temperature 1 Sensor Circuit Range Check  

DTCs P0112   Intake Air Temperature Sensor 1 Circuit Low (Bank 1) 

P0113   Intake Air Temperature Sensor 1 Circuit High (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Intake Air Temperature 1 Sensor Circuit Range Check Malfunction Thresholds 

P0112     IAT1 voltage < 0.244 volts 

P0113     IAT1 voltage > 4.96 volts 

 

Intake Air Temperature Sensor 1 Circuit Intermittent Check  

DTCs P0114   Intake Air Temperature Sensor 1 Intermittent/Erratic (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Air Charge Temperature Sensor Check Malfunction Thresholds 

10 intermittent out-of-range events per driving cycle  
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Charge Air Cooler Temperature Sensor (CACT) 

The Charge Air Cooler Temperature sensor (also known as Throttle Charge Temperature) refines the estimate of 
air flow rate through the throttle. 

Throttle Charge Temperature Sensor Circuit Range Check  

DTCs P007C   Charge Air Cooler Temperature Sensor Circuit Low (Bank 1) 

P007D   Charge Air Cooler Temperature Sensor Circuit High (Bank 1) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Throttle Charge Temperature Sensor Circuit Range Check Malfunction Thresholds 

P007C     CACT voltage < 0.244 volts 

P007D     CACT voltage > 4.96 volts 

 

 

Intake Air Temperature 2 Sensor (IAT2) 

The Intake Air Temperature 2 sensor (also known as Manifold Charge Temperature) is mounted to the intake 
manifold and is used to compute cylinder air charge and provide input for various spark control functions. It is 
integrated with the intake manifold pressure sensor. 

Manifold Charge Temperature Sensor Circuit Range Check  

DTCs P0097   Intake Air Temperature Sensor 2 Circuit Low (Bank 1) 

P0098   Intake Air Temperature Sensor 2 Circuit High (Bank 1) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Manifold Charge Temperature Sensor Circuit Range Malfunction Thresholds 

P0097     IAT2 voltage < 0.244 volts 

P0098     IAT2 voltage > 4.96 volts 
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IAT1, CACT, IAT2, EOT Temperature Sensor Transfer Function 

Volts A/D counts in PCM Temperature, degrees F 

4.89 1001 -40 
4.86 994 -31 
4.81 983 -22 
4.74 970 -13 
4.66 954 -4 
4.56 934 5 
4.45 910 14 
4.30 880 23 
4.14 846 32 
3.95 807 41 
3.73 764 50 
3.50 717 59 
3.26 666 68 
3.00 614 77 
2.74 561 86 
2.48 508 95 
2.23 456 104 
1.99 407 113 
1.77 361 122 
1.56 319 131 
1.37 280 140 
1.20 246 149 
1.05 215 158 
0.92 188 167 
0.80 165 176 
0.70 144 185 
0.61 126 194 
0.54 110 203 
0.47 96 212 
0.41 85 221 
0.36 74 230 
0.32 65 239 
0.28 57 248 
0.25 51 257 
0.22 45 266 
0.19 40 275 
0.17 35 284 
0.15 31 293 
0.14 28 302 
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IAT1, CACT, IAT2 Key-Up Correlation Check 

Once the IAT1, CACT, IAT2 are confirmed to be in-range, the key-up correlation test compares the three 
temperatures on key-up after a long period off key-off time (6 hours).  The three-way correlation test is run only once 
per power-up.   

After a long key-off period, the three temperature sensors are expected to report nearly the same temperature.  The 
exception to this is when a block heater is used.  Block heater use can cause these three air temperature sensors to 
widely differ from each other.  To detect if an engine coolant heater is active we compare Cylinder Head Temperature 
(CHT) to Transmission Fluid Temperature (TFT).  A significant temperature difference (10°F) indicates block heater 
activity.  

The IAT, CACT, and IAT2 are mounted along the engine air intake system. 

 The IAT is mounted in the engine air inlet (near air cleaner). 

 The CACT is mounted near the throttle inlet. 

 The IAT2 is mounted inside the intake manifold. 

If the sensors all agree, no malfunction is indicated and the test is complete.  Specifically, the three way check 
compares 3 sensor pairings.  All three pairings must correlate to pass this test. 

 IAT and CACT agree within a tolerance (±30°F) and  

 CACT and IAT2 agree within a tolerance (±30°F) and 

 IAT2 and IAT agree within a tolerance (±30°F). 

Case 1   At least two correlation pairings are within tolerance (±30°F).  All sensors pass. 

Case 2   One correlation pairing is within tolerance (±30°F).  Those two sensors that correlate pass, the third sensor 
is flagged as faulted. 

Case 3   Zero correlation pairings are within tolerance (±30°F).  P00CE   Intake Air Temperature Measurement 
System – Multiple Sensor Correlation 
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Engine Air Temperature Sensor Key-Up Correlation Check 

DTCs P0111   Intake Air Temperature Sensor 1 Circuit Range/Performance (Bank 1) 

P007B   Charge Air Cooler Temperature Sensor Circuit Range/Performance (Bank 1) 

P0096   Intake Air Temperature Sensor 2 Circuit Range/Performance (Bank 1) 

P00CE   Intake Air Temperature Measurement System – Multiple Sensor Correlation 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT1, CACT, IAT2, TFT 

Monitoring Duration Immediate 

 

Engine Air Temperature Sensor Key-Up Correlation Check Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

CHT – TFT at start (block heater inferred)  +10 °F 

 
Typical Engine Air Temperature Sensor Key-Up Correlation Check Malfunction Thresholds 

CHT at least 10°F hotter than TFT means block heater detected. 
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IAT1, CACT, IAT2 Out of Range Hot Check 

The IAT1, CACT, IAT2 are all checked for maximum expected temperature readings during a steady state driving 
condition.  When parked at hot ambient temperatures or after heavy load operation, these temperatures can climb 
to unusually high temperatures thus the "too hot" check is not done at those conditions. 

Engine Air Temperature Sensor Out of Range Hot Check 

DTCs P0111   Intake Air Temperature Sensor 1 Circuit Range/Performance (Bank 1) 

P007B   Charge Air Cooler Temperature Sensor Circuit Range/Performance (Bank 1) 

P0096   Intake Air Temperature Sensor 2 Circuit Range/Performance (Bank 1) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration 250 seconds to register a malfunction 

 

Engine Air Temperature Sensor Out of Range Hot Check Entry Conditions 

Entry condition Minimum Maximum 

Vehicle speed 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

For IAT1, Load below a maximum load threshold 1.0  

 
Typical Engine Air Temperature Sensor Out of Range Hot Check Malfunction Thresholds 

P0111     IAT1 > 150°F 

P007B     CACT > 220°F 

P0096     IAT2 > 240°F 
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Barometric Pressure Sensor (BARO) 

The Barometric Pressure Sensor (BARO) is used to directly measure barometric pressure and for exhaust back 
pressure estimation.  (Exhaust back pressure influences speed density based air charge computation.) The BARO 
sensor is directly mounted to the PCM circuit board. 

The BARO sensor has a high accuracy operating range of 60 to 115 kPa (17.7 to 34.0 "Hg) and a full operating 
range of 7.6 to 121.6 kPa. The voltage is electrically clipped between 0.3 and 4.8 volts. 

A P2228 or P2229 DTC indicates that either the sensor is electrically faulted or the sensed barometric pressure is 
outside the normal operating range. 

 
BARO Sensor Transfer Function 

Vout=Vref * (0.007895 * Pressure (in kPa) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 7.6 2.2 
0.5 12.7 3.8 

2.638 60 17.7 
4.54 115 34.0 
4.75 120.3 35.5 
4.8 121.6 35.9 

 

Barometric Pressure Sensor Range Check 

DTCs P2228   Barometric Pressure Circuit Low 

P2229   Barometric Pressure Circuit High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Barometric Pressure Sensor Range Check Malfunction Thresholds 

P2228     BP < 2.0 volts (above 15,000 ft altitude) 

P2229     BP > 4.4 volts  (below -1,000 ft altitude) 
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Turbocharger Boost Sensor A (TCB-A)  

The Turbocharger Boost Sensor A (also known as Throttle Inlet Pressure (TIP)) is the feedback sensor for turbo 
boost control.  Boost control algorithm computes desired boost from operating conditions and adjusts the 
pneumatically-controlled boost pressure limit to achieve that desired boost pressure.  TCB-A is also used to compute 
air flow rate through the throttle independently of the primary air charge computation for torque monitoring (and intake 
manifold leak detection).  

The TCB-A sensor is physically integrated with the Charge Air Cooler Temperature Sensor. The boost sensor has 
a specified range of 20 to 300 kPa. The voltage is electrically clipped between 0.3 to 4.8 volts, 

 

 
TCB-A and MAP Sensor Transfer Function 

Vout=(Vref / 5) * (0.0146428 * Pressure (in kPa) + 0.1072) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 13.16 3.89 
0.4 20 5.91 

0.986 60.0 17.72 
2.157 140 41.34 
3.329 220.0 64.97 
4.5 300 88.59 
4.8 320.49 94.64 

 

Throttle Inlet Pressure Sensor Range Circuit Check 

DTCs P0237   Turbocharger/Supercharger Boost Sensor A Circuit Low 

P0238   Turbocharger/Supercharger Boost Sensor A Circuit High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Throttle Inlet Pressure Sensor Range Circuit Check Malfunction Thresholds 

P0237     TCB-A voltage < 0.19 volts 

P0238     TCB_A voltage > 4.88 volts 
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Throttle Inlet Pressure Sensor Range Circuit Intermittent Check  

DTCs P025E   Turbocharger/Supercharger Boost Sensor "A" Intermittent/Erratic 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Throttle Inlet Pressure Sensor Range Circuit Malfunction Thresholds 

10 intermittent out-of-range events per driving cycle  
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Intake Manifold Pressure (MAP) Sensor 

The Manifold Absolute Pressure (MAP) sensor is used for the Speed Density air charge calculation.  

The MAP sensor is physically integrated with the Intake Air Temperature 2 sensor. The MAP sensor has a specified 
range of 10 to 200 kPa. The voltage is electrically clipped between 0.3 to 4.8 volts, 

 

 
TCB-A nd MAP Sensor Transfer Function 

Vout=Vref * (0.0044736 * Pressure (in kPa) + 0.035263) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 5.53 1.63 
0.40 10.0 2.95 
1.630 65.0 19.19 
2.301 95.0 28.05 
3.643 155.0 45.77 
4.65 200.0 59.06 
4.8 206.71 61.04 

 

Intake Manifold Pressure Sensor Range Circuit Check 

DTCs P0107   Manifold Absolute Pressure/BARO Sensor Low 

P0108   Manifold Absolute Pressure/BARO Sensor High 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical Intake Manifold Pressure Sensor Range Circuit Check Malfunction Thresholds 

P0107     MAP voltage < 0.19 volts 

P0108     MAP voltage > 4.88 volts 
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Intake Manifold Pressure Sensor Range Circuit Intermittent Check  

DTCs P0109   Manifold Absolute Pressure/BARO Sensor Intermittent 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Intake Manifold Pressure Sensor Range Circuit Malfunction Thresholds 

25 intermittent out-of-range events per driving cycle 
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BARO, TCB-A, MAP Sensor 3-Way Correlation Check at Key-Up 

At key-up BARO, TCB-A, and MAP are compared.  If any two agree and one does not, that sensor is declared 
faulted. 

BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up 

DTCs P2227   P0236   P0106   Barometric Pressure Circuit Range/Performance 

Monitor execution At key-up 

Monitor Sequence None 

Sensors OK BP, MAP, TIP 

Monitoring Duration 0.2 seconds 

 
BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 10 seconds  

Battery Voltage 6.75 volts  

 
 

Typical BP, TIP, MAP Sensor 3-Way Correlation Check at Key-Up Malfunction Thresholds 

|TCB-A – MAP|  <  2.72"Hg 

|BARO – MAP|   < 2.03"Hg 

|BARO – TCB-A|     <  2.14"Hg 
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BARO, TCB-A  and  TCB-A, MAP Sensor 2-Way Correlation Check 

Should a BARO, TCB-A, or MAP sensor pass the key-on test but become faulted during operation, two air pressure 
sensor correlation check are made.   

 At low engine air flows no turbocharger boost is commanded and BARO should be very close to TCB-A. 

 In certain operation regions, MAP can be estimated from TCB-A, throttle angle, and engine speed (a.k.a. 
speed-throttle). 

These two correlations are then used to infer if any of the three air pressure sensors are faulted 

BARO, TCB-A Sensor 2-Way Correlation Check Entry 

DTCs P2227 Barometric Pressure Sensor "A" Circuit Range/Performance 

P0236 Turbocharger/Supercharger Boost Sensor "A" Circuit Range/Performance 

P0106   Barometric Pressure Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK BP, TIP, MAP 

Monitoring Duration 10 seconds 

 
BARO, TCB-A Sensor 2-Way Correlation Check Entry Conditions 

Entry condition Minimum Maximum 

Low TP   4.0° 

Low engine rpm  1500 rpm 

 
Typical BARO, TCB-A Sensor 2-Way Correlation Check Entry Malfunction Thresholds 

pass        (|BARO – TCB-A|   <  5.5"Hg) AND (|MAP – Estimated MAP|  < 3.5"Hg) 

P2227     (|BARO – TCB-A|   >  5.5"Hg) AND (|MAP – Estimated MAP|  < 1.8"Hg) 

P0106     (|BARO – TCB-A|   <  1.8"Hg) AND (|MAP – Estimated MAP|  > 3.5"Hg) 

P0236     (if none of above conditions met) 
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Compressor Bypass Valve(s) 

The compressor bypass valve(s) is used to prevent backflow though the turbocharger compressors when the throttle 
is rapidly closed to avoid an undesirable audible noise.  The high pressure downstream of the compressor bypasses 
the compressor as it travels upstream when the valve is open.  In this application, two compressor bypass valves 
are used to establish a sufficient bypass flow rate. The compressor bypass valve(s) are checked for electrical faults. 

Compressor Bypass Valve Circuit  Check Operation: 

DTCs P0034   Turbocharger/Supercharger Bypass Valve "A" Control Circuit Low 

P0035   Turbocharger/Supercharger Bypass Valve "A" Control Circuit High 

P00C1   Turbocharger/Supercharger Bypass Valve "B" Control Circuit Low 

P00C2   Turbocharger/Supercharger Bypass Valve "B" Control Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
 

Compressor Bypass Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 
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Wastegate Pneumatic Solenoid Valve 

The wastegate (one per turbocharger) allows exhaust pressure to bypass the turbocharger's turbine, to control 
compressor speed (on the same shaft), and thus boost pressure.  The wastegate controller is actually a mechanical-
pneumatic boost pressure controller.  Its boost pressure limit can be increased within a limited range by altering the 
pressure "seen" by the pneumatic actuator.  The wastegates are only controlled indirectly by the PCM via the 
wastegate pneumatic solenoid. 

A high pressure on the wastegate actuator's diaphragm tends to open the wastegate.  The solenoid valve normally 
connects compressor out pressure (boost) to the wastegate actuator's diaphragm, resulting in the regulation of 
maximum boost pressure (to a constant value).  Using the wastegate vent solenoid to partially vent (reduce) that 
control pressure increases the regulated maximum boost. 

As the compressor outlet pressure increases, a pneumatically powered actuator opens each turbocharger wastegate 
to limit compressor outlet pressure.  The wastegate pneumatic solenoid valve modulates that feedback pressure to 
increase the boost pressure limit.  A duty cycle of 100% vents feedback thus eliminating any wastegate controlled 
boost limit.  A duty cycle of 0% results in the base boost limit of approximately 5 psi gauge. 

 

 

Wastegate Pneumatic Solenoid Valve Circuit  Check Operation 

DTCs P0245   Turbocharger/Supercharger Wastegate Solenoid A Low 

P0246   Turbocharger/Supercharger Wastegate Solenoid A High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 

 
  

Wastegate solenoid Wastegate actuator 
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Vacuum Actuated Wastegate System 

The 3.5L GTDI was introduced with a mechanical-pneumatic boost pressure controller as described in the 
previous section. Boost pressure is limited mechanically via a diaphragm and spring. Boost pressure can be 
increased within a limited range by controlling a wastegate pneumatic solenoid. 

The 2.0L GTDI was introduced with a vacuum actuated wastegate. This permits control of the wastegate position 
at all engine conditions. The wastegate can be opened at some part load conditions to reduce the backpressure on 
the engine. This reduces pumping losses and improves efficiency and fuel economy. A vacuum sensor was added 
to improve the accuracy and robustness of the control system. 

 

 

2.0LGTDI (EcoBoost) Vacuum Schematic for Wastegate Control System 
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Wastegate Pneumatic Solenoid Valve Circuit Check Operation 

DTCs P0245   Turbocharger/Supercharger Wastegate Solenoid A Low 

P0246   Turbocharger/Supercharger Wastegate Solenoid A High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 - 3 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 

 

Note that the Wastegate B DTCs are only used with the Ford GT. 

Wastegate Pneumatic Solenoid Valve Circuit Check Operation 

DTCs P0249   Turbocharger/Supercharger Wastegate Solenoid B Low 

P0250   Turbocharger/Supercharger Wastegate Solenoid B High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 - 3 seconds 

 
 

Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set appropriate DTC. 
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Under steady conditions, the control pressure error should be small. Control pressure lower than expected could 
indicate an air leak between wastegate canister and the wastegate solenoid, and insufficient source of vacuum, or 
that the wastegate solenoid is stuck off. Control pressure higher than expected could indicate that the wastegate 
solenoid is stuck on 

Wastegate Control Pressure Check Operation 

DTCs P1015   Wastegate Control Pressure Lower Than Expected 

P1016   Wastegate Control Pressure Lower Than Expected 

Monitor execution Continuous 

Sensors OK No P100F, P1011, P1012, P1013, P0245, P0246 DTCs 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Check Entry Conditions 

Entry Condition Minimum Maximum 

Desired wastegate control pressure is stable:  

        (desired pressure - expected pressure). 

 0.5 in Hg 

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P1015 - Wastegate control pressure error > 3 in Hg 

P1016 - Wastegate control pressure error > 5 in Hg 
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Wastegate Control Pressure Sensor 

The wastegate control pressure sensor is checked for opens, short and intermittents, P1012, P1013 and P1014. 

Wastegate Control Pressure Sensor Check Operation 

DTCs P1012    Wastegate Control Pressure Sensor Circuit Low 

P1013    Wastegate Control Pressure Sensor Circuit High 

P1014    Wastegate Control Pressure Sensor Circuit Intermittent/Erratic 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Sensor Transfer Function 

Vout=(Vref / 5) * (0.04399 * Pressure (in kPa) - 0.140) 

Volts Pressure, kPa Pressure, Inches Hg 
0.3 10.0 2.95 
0.4 12.3 3.62 
1.0 25.9 7.65 
2.0 48.6 14.36 
3.0 71.4 21.07 
4.5 105.5 31.14 
4.8 112.8 33.31 

 
Wastegate Control Pressure Sensor Check Entry Conditions 

Entry Condition Minimum Maximum 

none   

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P1012 – voltage < 0.20 V 

P1013 – voltage > 4.93 V 

P1014 – open or shorted > 10 events in a driving cycle 
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The wastegate control pressure sensor reading is checked at key-up using a four-way correlation check. If the 
wastegate control pressure sensor reading is higher or lower than the readings of the BARO, MAP, and TIP, a P100F 
is set. .A P1011 is set if the wastegate control pressure is greater than BARO. 

Wastegate Control Pressure Sensor Check Operation 

DTCs P1011   Wastegate Control Pressure Sensor Circuit Range/Performance 

P100F    Wastegate Control Pressure/BARO Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK No P1012, P1013, P1011, P2228, P2229, P2227, P0236, P0106 DTCs. 

Monitoring Duration 5 seconds 

 
Wastegate Control Pressure Sensor Check Entry Conditions 

Entry Condition Minimum Maximum 

Engine off time (P100F only) 20 sec  

 
Wastegate Pneumatic Solenoid Valve Circuit malfunction thresholds: 

P100F –  pressure error exceeds 2.5 in Hg 

P1011 – pressure exceeds BARO by > 3.0 in Hg 
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Electric Turbocharger Wastegate 

Beginning in the 2017 MY, Ford will be introducing an electrically controlled wastegate for turbocharger speed control 
in the 2017 MY 3.5L F150. The electric wastegate is an H-Bridge driven, motor controlled valve with a position 
sensor. The 3.5L will use two wastegates, one for each bank.  

Wastegate Actuator “A” 

Wastegate Circuit A Check Operation 

DTCs P0243 - Turbocharger/Supercharger Wastegate Solenoid A Low 

P2ABD - Turbocharger/Supercharger Wastegate Actuator "A" Driver 
Current/Temp Too High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 0.4 seconds 

 
 

Wastegate Circuit A malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set DTC. 

 

Under steady conditions, the turbo wastegate position error should be small. Waste gate position lower than 
expected or higher than expected will set the appropriate DTC. Under dynamic conditions, the waste gate should 
follow the commanded position in a specified time. 

Wastegate A Functional Check Operation 

DTCs P25B3 Turbocharger/Supercharger Wastegate "A" Stuck Open 

P25B4 Turbocharger/Supercharger Wastegate "A" Stuck Closed 

P0244 Turbocharger/Supercharger Wastegate Actuator "A" 
Range/Performance 

Monitor execution Continuous 

Sensors OK No P0243, P2ABD DTCs 

Monitor Sequence None 

Monitoring Duration 5.5 seconds 

 
 

Wastegate A Functional Check malfunction thresholds: 

P25B3 - Wastegate position error > 20 mm 

P25B4 - Wastegate position error > 20 mm 
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Wastegate position sensor circuit faults can be caused by sensor opens or shorts or out of range faults. An out of 
range fault can be caused by mechanical linkage over-travel faults as well as electrical faults. 

Wastegate Position Sensor A 

Wastegate Position Sensor Circuit Check Operation 

DTCs P2AB8 - Wastegate Position Sensor "A" Circuit Low 

P2AB9 - Wastegate Position Sensor "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 4 seconds 

 
 

Wastegate Position Sensor A Circuit malfunction thresholds: 

P2AB8     Wastegate Position Sensor “A” voltage < 0.50 volts 

P2AB9     Wastegate Position Sensor “A” voltage > 4.50 volts 

 

 
Wastegate Actuator “B” 

Wastegate Circuit B Check Operation 

DTCs P0247 - Turbocharger/Supercharger Wastegate Solenoid B Low 

P2ABE - Turbocharger/Supercharger Wastegate Actuator "B" Driver 
Current/Temp Too High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 0.4 seconds 

 
 

Wastegate Circuit B malfunction thresholds: 

PCM smart driver hardware detects faults for circuit short to battery, short to ground, and open circuit. Fault 
status reported to PCM to set DTC. 
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Under steady conditions, the turbo wastegate position error should be small. Waste gate position lower than 
expected or higher than expected will set the appropriate DTC. Under dynamic conditions, the waste gate should 
follow the commanded position in a specified time. 

Wastegate B Functional Check Operation 

DTCs P25B5 Turbocharger/Supercharger Wastegate "B" Stuck Open 

P25B6 Turbocharger/Supercharger Wastegate "B" Stuck Closed 

P0248 Turbocharger/Supercharger Wastegate Actuator "B" 
Range/Performance 

Monitor execution Continuous 

Sensors OK No P0247, P2ABE DTCs 

Monitor Sequence None 

Monitoring Duration 5.5 seconds 

 
 

Wastegate B Functional Check malfunction thresholds: 

P25B5 - Wastegate position error > 20 mm 

P25B6 - Wastegate position error > 20 mm 

 
Wastegate position sensor circuit faults can be caused by sensor opens or shorts or out of range faults. An out of 
range fault can be caused by mechanical linkage over-travel faults as well as electrical faults. 

Wastegate Position Sensor B 

Wastegate Position Sensor B Circuit Check Operation 

DTCs P2ABB - Wastegate Position Sensor "B" Circuit Low 

P2ABC - Wastegate Position Sensor "B" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 4 seconds 

 
 

Wastegate Position Sensor B Circuit malfunction thresholds: 

P2ABB     WGP “A” voltage < 0.50 volts 

P2ABC     WGP “A” voltage > 4.50 volts 
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Boost Control 

The boost control system determines a desired boost.  Active control occurs when the desired boost is above base 
boost where base boost is defined as that boost that results when the wastegate vent solenoid is not venting (circuit 
off). 

The following conditions may result in underboost. 

 One or more wastegates stuck open 

 Large conduit leak between compressor and throttle 

The following conditions may result in overboost. 

 One or more wastegates stuck closed 

 One or more control hoses leaking/disconnected between wastegate diaphragm and wastegate vent 
solenoid. 

 Wastegate vent solenoid stuck in vent position 

 Control hoses to wastegate vent solenoid swapped. 

 Hose between boost volume and wastegate vent solenoid disconnected. 

 Not-yet-detected Turbocharger Boost sensor in-range failure. 

 

 

 

The boost control system computes a desired boost based on operating conditions.  Via the wastegate pneumatic 
solenoid valve, it varies the boost pressure limit to achieve its desired boost level (measured by the TCB-A sensor).  
The air charge control regulates the throttle to control the intake manifold pressure (MAP). 
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OverBoost Control Functional Check Operation: 

DTCs P0234 (Turbocharger/Supercharger A Overboost Condition) 

Monitor execution continuous 

Monitor Sequence none 

Sensors/Actuators OK CBV, TCB-A, WGS, BARO 

Monitoring Duration 5 seconds (up/down timer) 

 
OverBoost Control Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Wastegate Duty Cycle  0.05 

 
OverBoost Control Functional Check Malfunction Thresholds: 

(Boost Pressure Desired – Boost Pressure Actual)  > 4 psi 

 

 

UnderBoost Control Functional Check Operation: 

DTCs P0299 (Turbocharger/Supercharger A Underboost Condition) 

Monitor execution continuous 

Monitor Sequence none 

Sensors/Actuators OK CBV, TCB-A, WGS, BARO 

Monitoring Duration 5 seconds (up/down timer) 

 
OverBoost Control Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Wastegate Duty Cycle 0.95  

 
OverBoost Control Functional Check Malfunction Thresholds: 

(Boost Pressure Desired – Boost Pressure Actual)  > 4 psi 
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Fuel Injectors, Gasoline Direct Injection 
 
Overview 
 
The Gasoline Direct Injection (GDI) system is similar to a Port Fuel Injection (PFI) system with the exception of an 
added high-pressure pump.   

 An in-tank pump supplies 65 psi fuel to the high pressure, camshaft-driven pump.   
 The PCM-controlled pump produces a selectable pressure in the fuel rail(s).  
 On/off injectors meter the high pressure fuel directly into the cylinders. 

 
 

 
 

GDI Fuel Injectors, Rail, and High Pressure Pump 
 
 
Gasoline Direct Injection (GDI) injectors spray liquid fuel, under high pressure, directly in the cylinder when 
activated. The high pressure fuel is supplied to the injector by a common fuel rail. The desired fuel pressure is 
determined by the PCM. Fuel injector pulsewidth is based on actual fuel pressure which is measured by a pressure 
sensor in the common rail. 
 
Injection typically occurs in the cylinder's intake and compression stroke.  Under certain conditions, multiple 
injections can occur per cylinder event. Since injection pressure is variable, the fuel mass injected is a function of 
both fuel pressure and injector pulsewidth. 
 
A typical PFI injector is activated by applying battery voltage to it.  The GDI injector driver applies a high voltage (65 
volts) to initially open the injector and then controls injector current to hold it open during injection. 
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Fuel Injectors 
 
A typical PFI injector is single side controlled by the PCM.  The GDI injector has two wires per injector routed to the 
PCM.  The injector high side goes to a PCM pin (or two pins) that are common between an injector pair. The PCM 
contains a smart driver that monitors and compares high side and low side injector currents to diagnose numerous 
faults.  All injector fault modes, however, are mapped into a single DTC per injector.   
 
A higher-than-battery-voltage supply (internally generated within the PCM) is used to open the injector and 
modulated battery voltage holds the injector open. The injector driver IC controls three transistor switches that 
apply the boost voltage and then modulate injector current. Should that full voltage be unavailable, the proper 
injector opening current may not be generated in the time required.  This fault (P062D) is detected on a per 
cylinder basis and reported without specifying a particular cylinder. 
 
 

 
 

GDI Fuel Injector 
 
 
 

Injector Circuit Check Operation 

DTCs P0201 through P0206 (Cylinder x Injector Circuit) 

P062D   Fuel Injector Driver Circuit Performance  

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 10 seconds 

 
Typical Injector Circuit Check Entry Conditions   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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 Fuel Volume Regulator 

The high pressure fuel pump raises Fuel Rail Pressure (FRP) to the desired level to support fuel injection 
requirements.  Unlike Port Fuel Injection (PFI) systems, with Gasoline Direct Injection (GDI), the desired fuel rail 
pressure ranges widely over operating conditions. 
 
The Fuel Volume Regulator is controlled to allow a desired fraction of the pump's full displacement (fuel volume) 
into the fuel rail.  A fuel rail pressure control algorithm computes the required fraction of fuel pump volume to 
achieve the desired pressure.  The high pressure fuel pump can only increase (and not reduce) fuel rail pressure.  
Fuel Injection is used to reduce fuel rail pressure. 
 

                           
High Pressure Fuel Pump and Cutaway view 

 
The Fuel Volume Regulator (FVR) is a solenoid valve permanently mounted to the pump assembly.  It selects one 
of two plumbing elements upstream of the pump chamber. The next figure shows the solenoid valve in the un-
powered position.) 

 
Solenoid State Plumbing Element Selected 

Un-powered Flow Through (i.e. Check Valve Disabled) 

Energized Check Valve 
 

The FVR control is done synchronous to the cam position on which the pump is mounted.  The synchronous FVR 
control must take into account that the camshaft phasing is varied during engine operation for purposes of valve 
control. 

 

 
High Pressure Pump Plumbing Schematic 

  

Fuel to fuel rail Fuel from lift pump 

FVR de-energized, 
no pumping action 
results 
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Fuel Volume Regulator Control 

 
The FVR solenoid coil may overheat and fail if constant battery voltage is applied.  For that reason, the PCM is 
equipped with protections to prevent FVR damage due certain wiring faults.   
 
The FVR is a two wire device (high and low side control) with both wires routed to the PCM. This means that either 
or both wires can generate the DTC(s). 
 

Fuel Volume Regulator  Circuit Check Operation 

DTCs P0001 Fuel Volume Regulator Control Circuit / Open  

P0003 Fuel Volume Regulator Control Circuit Low 

P0004 Fuel Volume Regulator Control Circuit High 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration not applicable 

 
 

FVR de-energized 
Check valve open 

FVR de-energized 
Check valve open 

FVR energized 
Check valve closed 

FVR de-energized 
Check Valve closed 

FVR 
control 
signal 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 205 OF 388  

Fuel Rail Pressure Sensor 

The fuel rail pressure control system uses the measured fuel rail pressure in a feedback control loop to achieve the 
desired fuel rail pressure.  The fuel injection algorithm uses actual fuel rail pressure in its computation of fuel injector 
pulse width and fuel injection timing. 

The Fuel Rail Pressure sensor is a gauge sensor. Its atmospheric reference hole is in the electrical connector. The 
fuel rail pressure sensor has a nominal range of 0 to 26 MPa (0 to 260 bar, 0 to 3770 psi).  This pressure range is 
above the maximum intended operating pressure of 15 MPa and above the pressure relief valve setting of 19.4 MPa.  
The sensor voltage saturates at slightly above 0.2 and slightly below 4.8 volts. 

 

 

Fuel Rail Pressure Sensor 
 

Fuel rail pressure can  develop a vacuum when the vehicle cools after running.  Vacuums can be measured by the 
FPR gauge sensor as voltages near the 0.2 Volt limit. 
 
 

FRP Sensor Transfer Function 

FRP  =  −471.37 psi  +  (FRP_voltage / 5.0 volts) * 4713.73 psi 

Volts Pressure, MPa  (gauge) Pressure, psi  (gauge) 

4.80 27.95 4054 

4.50 26 3771 

3.50 19.5 2828 

2.50 13.0 1885 

1.50 6.5 943 

0.50 0 0 

0.20 -1.95 -283 
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FRP Open/Short Check Operation: 

DTCs P0192 - Fuel Rail Pressure Sensor A Circuit Low 

P0193 - Fuel Rail Pressure Sensor A Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds to register a malfunction 

 

Typical FRP Sensor Check Malfunction Thresholds: 

FRP voltage < 0.20 volts    or    FRP voltage > 4.80 volts 

 
A fuel pressure sensor that is substantially in error results in a fuel system fault (too rich / too lean).  If actual fuel 
rail pressure exceeds measured pressure, more fuel than that which would be expected is injected and vice versa.  
This fuel error would show up in the long term and short term fuel trim. 
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Fuel Rail Pressure Control 

Fuel rail pressure is maintained via: 

 Feed-forward knowledge of pump command and injector fuel quantity and  

 Feedback knowledge of sensed pressure. 

A set point pressure is determined by engine operating conditions.  If a pressure increase is desired, the fuel pump 
effective stroke is increased via FVR valve timing.  Pressure decreases are analogous; however, without injection 
fuel rail pressure cannot be decreased.  Acting alone, the pump can only increase pressure. 

In theory, the PCM could exactly account for mass entering the rail via the pump and exiting the rail via the injectors, 
however, since both the pump timing and injector timing are constantly changing and interact, this is very difficult.  
Thus, the pump control performs fuel pressure control as a continuous process. It calculates average fuel mass over 
720° (one engine cycle) and average fuel pressure over 240°. Control is executed at engine firing rate 240°. 

For diagnostic purposes, fuel fractional pressure error is computed as a ratio of the pressure error over the desired 
pressure.  This unitless ratio is then compared to thresholds to yield fuel pressure too low (P0087) or fuel pressure 
too high (P0088). 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P0087 (Fuel Rail Pressure Too Low) 

P0088 (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P0087 and P0088 must complete before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration not applicable 

 

 

Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   

Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  
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Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P0087:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P0088:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

 
 
Fuel Rail Pressure Control (Cranking) 

The engine is designed to start with a minimum required fuel injection pressure.  If that minimum fuel injection 
pressure is not achieved before the first fuel injection, a fault is set. 
 

Fuel Rail Pressure Control (Cranking) Functional Check Operation: 

DTCs P00C6 (Fuel Rail Pressure Too Low – Engine Cranking) 

Monitor execution Minimum pressure met instantaneously once during cranking 

Monitor Sequence P0087 and P0088 must pass before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration Minimum met instantaneously once during cranking 

 
 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 
Typical Fuel Rail Pressure Control (Cranking) Functional Check Malfunction Thresholds: 

Fuel_Pressure_Actual  >= Fuel_Pressure_Desired 
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Fuel Rail Pressure Control (CSER) 

While not used in this first GTDI application, it is possible that during catalyst heating (CSSER) the fuel injection 
timing may be unique to this mode.  In future cases, a two squirt injection may be used.  One of those injection 
squirts would occur during the compression stroke.  Compression injection is only allowed within a calibrated fuel 
pressure "window".  The P053F detection monitors the time fraction within that fuel pressure window. 
 

Fuel Rail Pressure Control (CSER) Functional Check Operation: 

DTCs P053F (Cold Start Fuel Pressure Control Performance) 

Monitor execution During CSER 

Monitor Sequence None 

Sensors/Actuators OK FLI, FRP, FVR, Lift Pump 

Monitoring Duration Entire CSER period 

 
 

Typical Fuel Rail Pressure Control (CSER) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 
Typical Fuel Rail Pressure Control (CSER) Functional Check Malfunction Thresholds: 

Time in Fuel Injection Pressure Window / CSER Duration > 0.70 

Fuel Injection Pressure Window defined as follows: 

Minimum Fuel Pressure to Support Desired Injection Mode <= Fuel Pressure Actual   

Fuel Pressure Actual <= Maximum Fuel Pressure to Support Desired Injection Mode 
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Controlled Valve Operation (CVO) 

CVO uses a current feedback circuit in the PCM to equalize the injector opening duration for all injectors to reduce 
deviations in fuel quantity injected. Each injector is adapted individually during engine running conditions. A DTC is 
set if there is a circuit fault in the PCM or the adaption is at its limits. 
 

 

CVO Functional Check Operation: 

DTCs P02EE - Cylinder 1 Injector Circuit Range/Performance 

P02EF - Cylinder 2 Injector Circuit Range/Performance 

P02F0 - Cylinder 3 Injector Circuit Range/Performance 

P02F1 - Cylinder 4 Injector Circuit Range/Performance 

P02F2 - Cylinder 5 Injector Circuit Range/Performance 

P02F3  - Cylinder 6 Injector Circuit Range/Performance 

P02F4  - Cylinder 7 Injector Circuit Range/Performance 

P02F5  - Cylinder 8 Injector Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence none 

Sensors/Actuators OK FRP (P0192, P0193, P0087, P0088), FVR (P0001, P0003, P0004), INJ 
(P0201, P0202, P0203, P0204, P0205, P0206) 

Monitoring Duration 25 seconds 

 
Typical CVO Functional Check Malfunction Thresholds: 

Driver software indicates CVO circuit fault or unable to adapt/adaption at limits 
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PFI/DI Fuel System 

Port Fuel Injection/Direct Injection (PFI/DI) fuel systems will be introduced in the 2017 MY on the 3.5L GTDI F150 
and 3.5L GTDI Ford GT. The benefits of using both a PFI and a DI fuel injection system on an engine are fuel 
economy, emissions and performance. 

Fuel economy can be improved by running in PFI mode during light load conditions. In this region, the energy 
required to compress the fuel for use within the DI system is not utilized which equates directly into improved fuel 
economy. Performance can be improved by running DI as engine speeds and loads increase. By injecting the fuel 
directly into the cylinder, more heat from the air can be transferred to the fuel. This charge cooling effect results in 
an increase in torque by using DI injection. Emissions can be improved by running in PFI mode at idle. DI fuel rail 
pressure must be lowered at idle to avoid running at fuel pulse widths that are very small. The variability in delivered 
fuel at small fuel pulse widths leads to higher Particulate Matter (PM) emissions. Running in PFI mode at low loads 
reduces PM emissions. PFI/DI Maintenance Modes 

DI Injector Maintenance: 

The DI injector can be damaged if exposed to excessive heat, which can occur by running PFI only at higher loads.  
To avoid damage, the DI system is commanded on sufficiently enough to cool the injector via the fuel flow. 

DI Rail Pressure Maintenance: 

While running PFI only, the pressure within the DI fuel rail will increase due to thermal expansion.  Higher pressures 
reduce the ability of the DI system to accurately meter small fuel masses when needed.  The minimum pulse width 
of an injector is set by electrical and mechanical injector characteristics and fuel pressure.  As pressure increases, 
the minimum fuel mass that can be delivered also increases.  Pressure maintenance mode is used to ensure that 
the minimum requested fuel mass can be delivered, if needed.  Pressure relief can be done in two ways.  The first 
is to use the pressure bleed valve within the high pressure pump.  This is a passive, mechanical valve which opens 
around 3,500 psi.  The second is an active approach where the DI injectors are commanded on for a few engine 
cycles.  The delivered fuel mass will lower the rail pressure and will lower the rail temperature as fuel is replenished 
with cooler fuel from the tank that has not be subjected to engine heat. 

DI High Pressure Pump Maintenance: 

While running PFI only, the temperature of the DI pump will increase due to heat transfer from the cylinder head 
and due to friction, as the pump’s piston is still actively moving.  To avoid pump damage, the control system will 
turn on the DI injectors to allow fuel to flow through the pump.  This cooler fuel flow replenishes the lubrication film 
on the piston and transfers out of the pump. 
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PFI/DI Electrical Failure Mode and Effects Management 

DI Injector/Circuit Failure: 

If a DI fuel injector fails, fuel injection for that cylinder (both PFI and DI) will be disabled. Some failures, such as 
shorts to ground on the low side, require the control system to disable a pair of DI injectors due to a common high 
side control circuit. In those cases, two cylinders will be disabled. The rationale for this FMEM action is because 
combustion without DI injection will damage the DI injector due to injector over temperature. 

PFI Injector/Circuit Failure: 

If a PFI fuel injector fails, all PFI injectors will be disabled. The rationale for this is a control system constraint.  The 
fuel fraction delivered by each system (PFI or DI) is calculated on a “per engine” basis, not an individual cylinder 
basis. Disabling one PFI injector would require a second set of fueling calculations. For simplicity sake, if any PFI 
failure exists, engine operation will switch to DI only. 

DI High Pressure Fuel Pump Circuit Failure: 

If the DI high pressure fuel pump fails, the control system will run the engine using the PFI system, with the inclusion 
of some DI operation for DI injector maintenance. The DI system will be forced to operate at lift pump pressures 
but the PFI system will be fully functional. The DI injections will only be used to cool the DI injectors. 
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High Pressure Fuel Rail Pressure Sensor (DI Fuel Rail) 

The fuel rail pressure control system uses the measured fuel rail pressure in a feedback control loop to achieve the 
desired fuel rail pressure.  The fuel injection algorithm uses actual fuel rail pressure in its computation of fuel injector 
pulse width and fuel injection timing. 

The Fuel Rail Pressure sensor is a gauge sensor. Its atmospheric reference hole is in the electrical connector. The 
fuel rail pressure sensor has a nominal range of 0 to 26 MPa (0 to 260 bar, 0 to 3770 psi).  This pressure range is 
above the maximum intended operating pressure of 15 MPa and above the pressure relief valve setting of 19.4 MPa.  
The sensor voltage saturates at slightly above 0.2 and slightly below 4.8 volts. 

 

 
Fuel Rail Pressure Sensor 

 
Fuel rail pressure can develop a vacuum when the vehicle cools after running.  Vacuums can be measured by the 
FPR gauge sensor as voltages near the 0.2 Volt limit. 
 

FRP Open/Short Check Operation: 

DTCs P0192 - Fuel Rail Pressure Sensor A Circuit Low 

P0193 - Fuel Rail Pressure Sensor A Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds to register a malfunction 

 

Typical FRP Sensor Check Malfunction Thresholds: 

FRP voltage < 0.27 volts    or    FRP voltage > 4.76 volts 

 
A fuel pressure sensor that is substantially in error results in a fuel system fault (too rich / too lean).  If actual fuel 
rail pressure exceeds measured pressure, more fuel than that which would be expected is injected and vice versa.  
This fuel error would show up in the long term and short term fuel trim. 
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FRP Sensor Transfer Function 

FRP  =  −471.37 psi  +  (FRP_voltage / 5.0 volts) * 4713.73 psi 

Volts Pressure, MPa  (gauge) Pressure, psi  (gauge) 

4.76 27.69 4016 

4.50 26 3771 

3.50 19.5 2828 

2.50 13.0 1885 

1.50 6.5 943 

0.50 0 0 

0.27 -1.49 -217 

 

Fuel Rail Pressure Control 

Fuel rail pressure is maintained via: 

 Feed-forward knowledge of pump command and injector fuel quantity and  

 Feedback knowledge of sensed pressure. 

A set point pressure is determined by engine operating conditions.  If a pressure increase is desired, the fuel pump 
effective stroke is increased via FVR valve timing.  Pressure decreases are analogous; however, without injection 
fuel rail pressure cannot be decreased.  Acting alone, the pump can only increase pressure. 

In theory, the PCM could exactly account for mass entering the rail via the pump and exiting the rail via the injectors, 
however, since both the pump timing and injector timing are constantly changing and interact, this is very difficult.  
Thus, the pump control performs fuel pressure control as a continuous process. It calculates average fuel mass over 
720° (one engine cycle) and average fuel pressure over 240°. Control is executed at engine firing rate 240°. 

For diagnostic purposes, fuel fractional pressure error is computed as a ratio of the pressure error over the desired 
pressure.  This unitless ratio is then compared to thresholds to yield fuel pressure too low (P0087) or fuel pressure 
too high (P0088). 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P0087 (Fuel Rail Pressure Too Low) 

P0088 (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P0087 and P0088 must complete before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration not applicable 
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Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   

Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  

 
 

Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P0087:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P0088:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

 
 
Fuel Rail Pressure Control (Cranking) 

The engine is designed to start with a minimum required fuel injection pressure.  If that minimum fuel injection 
pressure is not achieved before the first fuel injection, a fault is set. 
 

Fuel Rail Pressure Control (Cranking) Functional Check Operation: 

DTCs P00C6 (Fuel Rail Pressure Too Low – Engine Cranking) 

Monitor execution Minimum pressure met instantaneously once during cranking 

Monitor Sequence P0087 and P0088 must pass before setting P00C6 or P053F 

Sensors/Actuators OK FLI, FRP, FVR,, Lift Pump 

Monitoring Duration Minimum met instantaneously once during cranking 

 
 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 

Typical Fuel Rail Pressure Control (Cranking) Functional Check Malfunction Thresholds: 

Fuel_Pressure_Actual  >= Fuel_Pressure_Desired 
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Fuel Rail Pressure Control (CSER) 

While not used in this first GTDI application, it is possible that during catalyst heating (CSSER) the fuel injection 
timing may be unique to this mode.  In future cases, a two squirt injection may be used.  One of those injection 
squirts would occur during the compression stroke.  Compression injection is only allowed within a calibrated fuel 
pressure "window".  The P053F detection monitors the time fraction within that fuel pressure window. 
 

Fuel Rail Pressure Control (CSER) Functional Check Operation: 

DTCs P053F (Cold Start Fuel Pressure Control Performance) 

Monitor execution During CSER 

Monitor Sequence None 

Sensors/Actuators OK FLI, FRP, FVR, Lift Pump 

Monitoring Duration Entire CSER period 

 
 

Typical Fuel Rail Pressure Control (CSER) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Fuel level 15%  

 

Typical Fuel Rail Pressure Control (CSER) Functional Check Malfunction Thresholds: 

Time in Fuel Injection Pressure Window / CSER Duration > 0.70 

Fuel Injection Pressure Window defined as follows: 

Minimum Fuel Pressure to Support Desired Injection Mode <= Fuel Pressure Actual   

Fuel Pressure Actual <= Maximum Fuel Pressure to Support Desired Injection Mode 
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Low Pressure Fuel Rail Pressure Sensor (PFI Fuel Rail) 

Fuel Rail Pressure Sensor B Check Operation: 

DTCs P018C (low input), P018D (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP sensor check malfunction thresholds: 

Voltage < 0.049 volts    or    voltage > 4.88 volts 

 
 

Fuel Rail Pressure Sensor Transfer Function 

FRP volts = [ Vref * ( 4 * Fuel Pressure / 70) + 0.50 ] / 5.00 

Volts A/D counts in PCM Pressure, psi 

4.85 993 76.125 
4.50 922 70 
4.00 820 61.25 
3.50 717 52.5 
3.00 614 43.75 
2.50 512 35 
2.00 410 26.25 
1.50 307 17.5 
1.00 205 8.75 
0.50 102 0 
0.15 31 -6.125 

 
 

Fuel Rail Pressure Control (Normal) Functional Check Operation: 

DTCs P008A (Fuel Rail Pressure Too Low) 

P008B (Fuel Rail Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P018C, P018D and P018B must complete 

Sensors/Actuators OK FRP 

Monitoring Duration not applicable 

 
 

Typical Fuel Rail Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

High Pressure Pump Enabled Enabled   
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Fuel level 15%  

Injector Cut Off No Injector Cut Off  

Injection Volume / (720° Pump Volume / Number of Cylinders) 0.05 0.90 

Engine Coolant Temperature 20°F 250°F 

CSER Mode Not in CSER  

 

 

Typical Fuel Rail Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P008A:   (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

P008B:   – (Fuel_Pressure_Desired – Fuel_Pressure_Actual) / Fuel_Pressure_Desired > 0.25   

 
 
 
  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 219 OF 388  

The FRP range/performance test checks to make sure that fuel rail pressure can be properly controlled by the 
electronic returnless fuel system. Note that the FRP is referenced to manifold vacuum (via a hose) while the fuel rail 
pressure sensor is not referenced to manifold vacuum. It uses gage pressure. As a result, a mechanical gage in the 
fuel rail will display a different pressure than the FPR PID on a scan tool. The scan tool PID will read higher because 
of manifold vacuum. 
 

FRP Range/Performance Check Operation: 

DTCs P018D (FRP range/performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK FRP 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP Sensor Range/Performance check entry conditions: 

Entry Condition Minimum Maximum 

Demand pressure reasonable 35 psig 60 psig 

Fuel level 15%  

 
Typical FRP Range/Performance check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 20 psig 
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Fuel Pump Control Module 

The FP signal is a duty cycle command sent from the PCM to the fuel pump control module. The fuel pump control 
module uses the FP command to operate the fuel pump at the speed requested by the PCM or to turn the fuel 
pump off. A valid duty cycle to command the fuel pump on, is in the range of 15-47%. The fuel pump control 
module doubles the received duty cycle and provides this voltage to the fuel pump as a percent of the battery 
voltage. When the ignition is turned on, the fuel pump runs for about 1 second and is requested off by the PCM if 
engine rotation is not detected. 
 

FUEL PUMP DUTY CYCLE OUTPUT FROM PCM 
 

FP Duty Cycle 
Command 

PCM Status Fuel Pump Control Module Actions 

0-15% Invalid off duty cycle The fuel pump control module sends a 20% duty cycle 
signal on the fuel pump monitor (FPM) circuit. The fuel 
pump is off. 

37% Normal low speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

47% Normal high speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

51-67% Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

67-83% Valid off duty cycle The fuel pump control module sends a 60% duty cycle 
signal on FPM circuit. The fuel pump is off. 

83-100%  Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

 
The fuel pump control module communicates diagnostic information to the PCM through the FPM circuit. This 
information is sent by the fuel pump control module as a duty cycle signal. The 5 duty cycle signals that may be 
sent are listed in the following table. Some vehicles, e.g. the 5.2L Mustang, use two fuel pump control modules to 
supply enough fuel to the engine. The fuel pump modules are the same, there are simply two of them (“A” and “B”). 
The second pump uses a different set of DTCs for the same set of faults. Both pumps are driven by the same PCM 
output. 
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FUEL PUMP CONTROL MODULE DUTY CYCLE SIGNALS 

 
Duty Cycle  Comments 
20% This duty cycle indicates the fuel pump control module is receiving an invalid duty cycle from the 

PCM. 
30% This duty cycle indicates a pump driver module (PEM) internal error. This status in applicable 

only to Omron Gen.II or higher modules. 
40%  
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is receiving an invalid event notification signal from the RCM. For vehicles without event 
notification signal, this duty cycle indicates the fuel pump control module is functioning normally. 

60% 
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is functioning normally. 

80%  This duty cycle indicates the fuel pump control module is detecting a concern with the secondary 
circuits. 

 
 
 

FP A Check Operation:  

DTCs P025A – Fuel Pump A Control Circuit (opens/shorts) 

P025B – Invalid Fuel Pump A Control Data (20% duty cycle from FPM) 

P0627 – Fuel Pump A Secondary Circuit (80% duty cycle from PFM) 

P064A – Fuel Pump A Driver Module Internal Error (30% duty cycle from PFM) 

U2010B – Fuel Pump A Disabled Circuit (40% duty cycle from FPM) 

U0109 – Loss of Communication with Fuel Pump Module A 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical FP A check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical FP A check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P025B - Fuel Pump Monitor duty cycle feedback of 20% 

P0627 – Fuel Pump Monitor duty cycle feedback of 80% 

P064A – Fuel Pump Monitor duty cycle feedback of 30% 

U210B – Fuel Pump Monitor duty cycle feedback of 40% 

U0191 - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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FP B Check Operation:  

DTCs P025A – Fuel Pump A/B Control Circuit (opens/shorts) 

P027B – Invalid Fuel Pump B Control Data (20% duty cycle from FPM) 

P2632 – Fuel Pump B Secondary Circuit (80% duty cycle from PFM) 

P26EA – Fuel Pump B Driver Module Internal Error (30% duty cycle from PFM) 

U2010C – Fuel Pump B Disabled Circuit (40% duty cycle from FPM) 

U016C – Loss of Communication with Fuel Pump Module B 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical FP B check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical FP B check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P027B - Fuel Pump Monitor duty cycle feedback of 20% 

P2632 – Fuel Pump Monitor duty cycle feedback of 80% 

P26EA – Fuel Pump Monitor duty cycle feedback of 30% 

U210C – Fuel Pump Monitor duty cycle feedback of 40% 

U016C - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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Fuel Volume Regulator 

The high pressure fuel pump raises Fuel Rail Pressure (FRP) to the desired level to support fuel injection 
requirements.  Unlike Port Fuel Injection (PFI) systems, with Gasoline Direct Injection (GDI), the desired fuel rail 
pressure ranges widely over operating conditions. 
 
The Fuel Volume Regulator is controlled to allow a desired fraction of the pump's full displacement (fuel volume) 
into the fuel rail.  A fuel rail pressure control algorithm computes the required fraction of fuel pump volume to 
achieve the desired pressure.  The high pressure fuel pump can only increase (and not reduce) fuel rail pressure.  
Fuel Injection is used to reduce fuel rail pressure. 
 

                           
High Pressure Fuel Pump and Cutaway view 

 
The Fuel Volume Regulator (FVR) is a solenoid valve permanently mounted to the pump assembly.  It selects one 
of two plumbing elements upstream of the pump chamber. The next figure shows the solenoid valve in the un-
powered position.) 

 
Solenoid State Plumbing Element Selected 

Un-powered Flow Through (i.e. Check Valve Disabled) 

Energized Check Valve 
 

The FVR control is done synchronous to the cam position on which the pump is mounted.  The synchronous FVR 
control must take into account that the camshaft phasing is varied during engine operation for purposes of valve 
control. 

 

 
High Pressure Pump Plumbing Schematic 

  

Fuel to fuel rail Fuel from lift pump 

FVR de-energized, 
no pumping action 
results 
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Fuel Volume Regulator Control 

 
The FVR solenoid coil may overheat and fail if constant battery voltage is applied.  For that reason, the PCM is 
equipped with protections to prevent FVR damage due certain wiring faults.   
 
The FVR is a two wire device (high and low side control) with both wires routed to the PCM. This means that either 
or both wires can generate the DTC(s). 
 

Fuel Volume Regulator  Circuit Check Operation 

DTCs P0001 Fuel Volume Regulator Control Circuit / Open  

P0003 Fuel Volume Regulator Control Circuit Low 

P0004 Fuel Volume Regulator Control Circuit High 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 seconds 

 
 
  

FVR de-energized 
Check valve open 

FVR de-energized 
Check valve open 

FVR energized 
Check valve closed 

FVR de-energized 
Check Valve closed 

FVR 
control 
signal 
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Fuel Injector (DI System) 

The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Fuel System “A” Injector Check Operation: 

DTCs P0201 through P0208 - Cylinder X Injector "A" Circuit (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 8 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 
 
Fuel Injector (PFI System) 

The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Fuel System “B “ Injector Check Operation: 

DTCs P21CF through P21D6 - Cylinder X Injector "B" Circuit (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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PFI/DI Fuel Monitor 

Similar to single fuel applications, the PFI/DI engines use adaptive fuel and a fuel monitor to verify the fuel metering 
system.  Closed loop fuel corrections are learned for the PFI/DI system just as they are for a single fuel system, 
however, because of the multiple fuel systems, the failure mode identification is more complex.  
 
The DI fuel injection systems can have fuel metering errors (mass/volume) from either the injectors (slope/offset) or 
from the pressure sensor (slope). PFI fuel injection systems can have fuel metering errors (mass/volume) from 
either the injectors (slope/offset) or from the pressure sensor (slope). The fuel delivery system (common mode 
errors) can have fuel metering errors from incorrect ethanol content estimation or from errors in air measurement. 
 
If a fuel shift is introduced via a common mode (e.g. air metering), the software will monitor closed loop fuel 
adaptation, however, the errors will not change based on the amount of fuel each system is delivering.  
 
If a fuel shift is introduced on either fuel injection system, the software will monitor closed loop fuel adaptation, but 
the magnitude of the error can change depending on how much fuel each system is delivering. Fuel delivery for 
each fuel injection system is scheduled as a function of engine rpm and load. 
 
The “Fuel System Percentage Use” PID ($9F) tracks percent fuel injected by fuel system A (DI injection system) 
and by fuel system B (PFI Injection system). Using the value of PID $9F stored in freeze frame can help determine 
whether the fault is a fuel system specific fault or a common mode fault. A typical PFI/DI fuel schedule is shown 
below. Observing the reaction of short term and long term fuel trims (PIDs $06 - $09) and fuel system percentage 
use (PID $9F) can help narrow down fuel system error as common mode faults of fuel injection specific faults. 
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Fuel Monitor Operation: 

DTCs Common mode faults: 

P0171 System Too Lean (Bank 1) 

P0172 System Too Rich (Bank 1) 

P0174 System Too Lean (Bank 2) 

P0175 System Too Rich (Bank 2) 

DI mode faults: 

P2BEC Fuel Control System "A" Too Lean Bank 1 

P2BED Fuel Control System "A" Too Rich Bank 1 

P2BEE Fuel Control System "A" Too Lean Bank 2 

P2BEF Fuel Control System "A" Too Rich Bank 2 

PFI mode faults: 

P2BF0 Fuel Control System "B" Too Lean Bank 1 

P2BF1 Fuel Control System "B" Too Rich Bank 1 

P2BF2 Fuel Control System "B" Too Lean Bank 2 

P2BF3 Fuel Control System "B" Too Rich Bank 2 

Monitor execution continuous while in closed loop fuel 

Monitor Sequence none 

Sensors OK Fuel Rail Pressure (if available), IAT, CHT/ECT, MAF, TP 

Monitoring Duration 2 seconds to register malfunction 

 
Typical fuel monitor entry conditions: 

Entry condition Minimum Maximum 

Engine Coolant Temp 150 oF 250 oF 

Engine load 12%  

Intake Air Temp -30 oF 150 oF 

Fuel Level 10%  

Purge Duty Cycle 0% 0% 

 
Typical fuel monitor malfunction thresholds: 

Long Term Fuel Trim correction cell currently being utilized in conjunction with Short Term Fuel Trim: 

Lean malfunction: LONGFT > 25%, SHRTFT > 1% 

Rich malfunction: LONGFT < 25%, SHRTFT < 1% 
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Electronic Throttle Control (Dependability Monitor) 

Dependability” is the preferred naming convention, which includes the ETC monitoring function, as well as other 
safety relation functions described in this section. 

The Electronic Throttle Control (ETC) system uses a strategy that delivers engine shaft torque, based on driver 
demand, utilizing an electronically controlled throttle body. ETC strategy was developed mainly to improve fuel 
economy. This is possible by decoupling throttle angle (produces engine torque) from pedal position (driver 
demand). This allows the powertrain control strategy to optimize fuel control and transmission shift schedules while 
delivering the requested engine or wheel torque.  

System Physical Architecture for FGEC/FGEC2 ETC 

 

Because safety is a major concern with ETC systems, a complex safety monitor strategy (hardware and software) 
was developed. The monitor system is distributed across two processors: the main powertrain control processor 
and a monitoring processor called a Quizzer processor. 

The primary monitoring function is performed by the Independent Plausibility Check (IPC) software, which resides 
on the main processor. It is responsible for determining the driver-demanded torque and comparing it to an estimate 
of the actual torque delivered. If the generated torque exceeds driver demand by specified amount, the IPC takes 
appropriate mitigating action. 

Since the IPC and main controls share the same processor, they are subject to a number of potential, common-
failure modes. Therefore, the Quizzer processor acts as an intelligent watchdog and monitors the performance of 
the IPC and the main processor. If it determines that the IPC function is impaired in any way, it takes appropriate 
Failure Mode and Effects Management (FMEM) actions. 
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ETC System Failure Mode and Effects Management: 

Effect Failure Mode 

No Effect on Drivability A loss of redundancy or loss of a non-critical input could result in a fault that does not affect 
drivability. The Wrench light will turn on, but the throttle control and torque control systems will 
function normally. 

RPM Guard w/ Pedal 
Follower 

In this mode, torque control is disabled due to the loss of a critical sensor or PCM fault. The 
throttle is controlled in pedal-follower mode as a function of the pedal position sensor input only. 
A maximum allowed RPM is determined based on pedal position (RPM Guard.) If the actual 
RPM exceeds this limit, spark and fuel are used to bring the RPM below the limit. The wrench 
light and the MIL are turned on in this mode and an ETC component causal code is set. EGR, 
VCT, and IMRC outputs are set to default values. 

RPM Guard w/ Default 
Throttle 

In this mode, the throttle plate control is disabled due to the loss of Throttle Position, the Throttle 
Plate Position Controller, or other major ETC system fault. A default command is sent to the 
(e)TPPC, or the H-bridge is disabled. Depending on the fault detected, the throttle plate is 
controlled or springs to the default (limp home) position. A maximum allowed RPM is 
determined based on pedal position (RPM Guard.) If the actual RPM exceeds this limit, spark 
and fuel are used to bring the RPM below the limit. The wrench light and the MIL are turned on 
in this mode and an ETC component causal code is set. EGR, VCT, and IMRC outputs are set 
to default values. 

SLOWE / BOA This mode is caused by the loss of 1 or 2 pedal position sensor inputs due to sensor, wiring, or 
PCM faults.  For a single sensor fault, driver demand is rate limited based on input from the 
remaining good sensor.  For a dual sensor fault, driver demand is ramped to a fixed pedal 
position (high idle RPM) and there is no response to the driver input.  If the brake pedal is 
applied for either a single or dual sensor fault, the engine returns to a normal idle RPM.  The 
wrench light is turned on in this mode, and an accelerator pedal sensor causal code is set.       

PCM Reset 

(Bosch CY320 or Conti 
ATIC Quizzer hardware 
only) 

If a significant processor fault is detected, the monitor will attempt to mitigate the fault by forcing 
a PCM reset.   If the fault clears after the reset, then the vehicle will continue running.  If the 
fault persists, then the monitor will force another reset.  This will continue until the fault clears 
or until the PCM exceeds the maximum number of resets allowed.  If this occurs, the PCM is 
held in reset, and the engine does not run.  The maximum number of resets allowed depends 
on the PCM supplier and the type of fault detected.  The wrench light and MIL are turned on in 
this mode, and the appropriate processor P-code will set.        

 Note: The wrench light illuminates or an ETC message is displayed on the message center 
immediately.  The MIL illuminates after 2 driving cycles. 

 
 
Level 1 Monitor – Main Control system limits or diagnostics.  

Level 1 monitoring includes pedal/ETB OBD hardware functional and circuit checks. For instance, TPS 
disagreement, APP out of range or in range rationality, stuck throttle, open/short throttle motor, etc. 

Pedal On-Demand Tests 

On-demand KOEO / KOER Sensor Check Operation: 

DTCs P1124 – TP A out of self-test range (non-MIL) 

P1575 – APP out of self-test range (non-MIL) 

P1703 – Brake switch out of self-test range (non-MIL) 

Monitor execution On-demand 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 
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Accelerator Pedal Position 

There are 2 pedal position sensors in the pedal assembly. Both signals, APP1 and APP2, have a positive slope 
(increasing angle, increasing voltage), but are offset and have different slope. There are 2 reference voltage circuits, 
2 signal return circuits, and 2 signal circuits (a total of 6 circuits and pins) between the PCM and the APP sensor 
assembly. The pedal position signal is converted to pedal travel degrees (rotary angle) by the PCM.  

 

Accelerator Pedal Position Sensor Check Operation: 

DTCs P2122, P2123 – APP D circuit continuity (wrench light, non-MIL) 

P2127, P2128 – APP E circuit continuity (wrench light, non-MIL) 

P2138 – APP D/E circuit disagreement (wrench light, non-MIL) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

APP sensor check malfunction thresholds: 

Circuit continuity - Voltage < 0.25 volts or voltage > 4.75 volts 

Range/performance – disagreement between sensors > 0.9 degrees 

For B-car architecture: Circuit continuity – Voltage < 0.6 volts or >11.4 volts for PWM input 
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Brake Pedal Position 

The Brake Pedal Position (BPP) Switch (Brake On/Off) is sometimes referred to as the stop lamp switch. The BPP 
switch provides a signal to the PCM indicating the brakes are applied. The BPP switch is a normally open switch 
and is mounted on the brake pedal support. The BPP switch supplies battery positive (B+) voltage to the PCM 
when the brake pedal is applied. The normally closed BPS (brake pressure switch), along with the normally open 
BPP switch, are used for a brake rationality test within the PCM. If one or both brake pedal inputs to the PCM is not 
changing states as expected, a P0504 DTC is set. BPP is used by the ETC strategy (Electronic Throttle Control) 
for the Brake Override Accelerator (BOA) feature. Failure of the BOO switch may result in decreased drivability but 
it does not impact emissions or OBD. 

Brake On Off Switch Check Operation: 

DTCs P0504 – Brake switch A/B correlation (wrench light, non-MIL) 

P0572 – Brake switch circuit low (wrench light, non-MIL) 

P0573 – Brake switch circuit high (wrench light, non-MIL)    

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration > 25 brake application cycles to register a malfunction 

 

The brake pressure switch is a normally closed switch which is typically mounted on the brake pedal support. When 
the brake pedal is applied, the normally closed switch opens. BPS is used for cruise control deactivation, by 
transmission for trailer brake control & tow haul mode, and is used in Stop/Start applications for brake pressure 
indication. It is not used for OBD. 

Brake Pressure Sensor Check Operation: 

DTCs P1561 – Brake Line Pressure Sensor Circuit (wrench light, non-MIL)  

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 2 seconds to register a malfunction 

 

Brake Diagnostics for Stop-Start Dependability 

For Automatic transmission applications, the driver requested brake torque must indicate the brake is firmly pressed 
to command an engine auto-stop. These diagnostics serve as a rationality for the brake torque messages received 
over CAN from the ABS module. 

Brake Torque Message Diagnostics for Stop Start Dependability Operation: 

DTCs P05FF – Brake pressure/brake pedal position correlation (non-MIL) 

P1935 – Brake pressure sensor out of range over network (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 
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Monitoring Duration < 1 second to register a malfunction 

Clutch Pedal Position 

Clutch Pedal Position can be determined by one of the following hardware configurations 

a. Dual Clutch Switches 

Clutch Pedal Position – Bottom of Travel (CPP-BT) switch indicates the state of the clutch pedal on manual 
transmission vehicles. This switch is normally open and it closes the circuit to power ground when the driver’s foot 
depresses the clutch pedal and disengages the clutch.  

Clutch Pedal Position – Top of Travel (CPP-TT) switch is normally closed switch mounted on the clutch pedal 
support. This is a redundant speed control deactivation switch which signals the PCM when the clutch pedal has 
been pressed. 

Clutch Pedal Position Switch Check Operation: 

DTCs P0704 – Clutch Switch continuous compare check (non-MIL) 

P0830 – Clutch Switch stuck high (non-MIL) 

P0833 – Clutch Switch stuck low (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration > 40 clutch application cycles while driving at different speeds 

 

b. Dual PWM Clutch Sensors 

The Dual PWM type sensor sends the clutch position signal to the PCM which is required to support start-stop and 
other powertrain strategies such as feed forward launch. The sensor is of the dual redundant type and may be 
considered safety critical. The output signals are normally at 1000 Hz (+/- 10%) with different duty cycle ranges. 
The sensor is typically located around the clutch hydraulic master cylinder assembly or is mounted to the pedal. 

Clutch Pedal Position Sensor Check Operation: 

DTCs P08A9 – Clutch pedal position sensor A circuit low 

P08AA – Clutch pedal position sensor A circuit high 

P08B6 – Clutch pedal position sensor B circuit low 

P08B7 – Clutch pedal position sensor B circuit high 

P08B9 – Clutch pedal position sensor A/B correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

c. Single Analog sensor with Dual Clutch Switch Hardware 
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This hardware uses a pair of clutch switches and an inferred second clutch sensor. The diagnostics for this 
combination tests the individual sensor, each switch and the dual fault combination. 

Clutch Pedal Position Sensor w. Switches Check Operation: 

DTCs P08A9 – Clutch pedal position sensor A circuit low 

P08AA – Clutch pedal position sensor A circuit high 

P08B9 – Clutch pedal position sensor in range rationality (or) any malfunction 
with the dual switch hardware 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction for the sensor and 40 drive cycles at 
different vehicle speeds for the switches 

 

d. Clutch Actuation Position Sensor 
 
The Clutch Actuation Position (CAP) sensor outputs a PWM signal that provides position feedback of the 
Concentric Slave Cylinder. CAP is used on gas and diesel manual transmission platforms with Stop-Start in Gear 
(SIG) functionality. The sensor outputs duty cycle as a function of clutch position.  
 

Clutch Actuation Position Operation: 

DTCs P2C4C – Clutch actuation position sensor A circuit low 

P2C4D – Clutch actuation position sensor A circuit high 

P2C50 – Clutch actuation position sensor in range rationality 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction for the sensor 
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Throttle Position 
a. Analog Throttle Position 

The Electronic Throttle Body has two throttle position sensor circuits. One sensor (TP1) has a negative slope 
(increasing angle, decreasing voltage) and the second sensor (TP2) has a positive slope (increasing angle, 
increasing voltage). Two sensors are used for redundancy. 

Throttle Position Sensor Check Operation: 

DTCs P0122, P0123 – TP A circuit continuity (MIL, wrench light) 

P0222, P0223 – TP B circuit continuity (MIL, wrench light) 

P2135 – TP A / TP B correlation (non-MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

TP sensor check malfunction thresholds: 

Circuit continuity - Voltage < 0.25 volts or voltage > 4.75 volts 

Correlation and range/performance – disagreement between sensors > 7 degrees 
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b. SENT Throttle Position 

Starting in 17MY, vehicle programs with a Multicore PCM are using a SENT Throttle Position Sensor. This is 
considered to be a Smart Device” by the OBD-II regulations. The analog throttle position sensor signals have been 
replaced by a three wires – a 5 volt reference voltage, a ground and a SENT communication line. The DTC structure 
is similar but not the same. 

Sensor faults identified by the SENT device use the traditional P-codes, P0120 and P0124. Because of the safety 
related nature of throttle position faults, note that the P0124 DTC sets immediately, as soon as a fault is initially 
recognized and FMEM actions are taken. If the fault persists, another DTC identifying the specific fault will be set as 
well.  

If communication is lost with the SENT device, the U0606 (lost communication) code would be set. Most likely, it 
means that there is a wiring issue even though it could also mean the SENT device failed or lost power/ground and 
is no longer communicating with the PCM. The service technician would proceed to troubleshoot the wires, but if no 
wiring fault could be identified, the next action would be to replace the SENT device. 

SENT communication uses CRC errors to identify a communication fault. A CRC fault could be caused either by 
faulty wiring or by a faulty SENT microprocessor. CRC errors would also set the U0606 (lost communication) code. 
Similarly, the service technician would proceed to troubleshoot the wires, but if no wiring fault could be identified, the 
next action would be to replace the SENT device. 

Two additional DTCs (U210F and U2110) to identify if the SENT communication line is shorted high or low. 

Throttle Position Sensor Check Operation: 

DTCs P0120 – Throttle/Pedal Position Sensor/Switch "A" Circuit (MIL, wrench light) 

U0606 – Lost Communication With Throttle/Pedal Position Sensor/Switch "A"(MIL, 
wrench light) 

P0124 - Throttle/Pedal Position Sensor/Switch "A" Intermittent (MIL, wrench light) 

U210F - Throttle/Pedal Position Sensor/Switch "A" Communication Circuit Low 
(MIL, wrench light) 

U2110 - Throttle/Pedal Position Sensor/Switch "A" Communication Circuit High 
(MIL, wrench light) 

P0068 - MAP / MAF - Throttle Position Correlation (MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 0.4 to 4 seconds to register a malfunction 

 

TP sensor check malfunction thresholds: 

P0120 (TP sensor fault) – SENT device faulted > 4 seconds 

P0124 (TP intermittent) – fault present for > 0.4 seconds 

U0606 (Lost Comm with TP sensor) – wiring or SENT device fault > 4 seconds 

U210F/U2110 (SENT Comm line shorted high or low > 4 sec. 
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Throttle Plate Position Controller (TPPC) 

The Electronic Throttle Body uses a DC motor to control the throttle plate. An internal spring is used to return the 
throttle plate to a default position. The default position is typically a throttle angle of 7 to 8 degrees from the hard 
stop angle. The closed throttle plate hard stop prevents the throttle from binding in the bore. This hard stop setting 
is not adjustable and is set to result in less airflow than the minimum engine airflow required at idle. 

The purpose of the TPPC is to control the throttle position to the desired throttle angle. The current ETC systems 
have the eTPPC function integrated in the main PCM processor. The desired angle is relative to the hard-stop 
angle. The hard-stop angle is learned during each key-up process before the main CPU requests the throttle plate 
to be closed against the hard-stop. The output of the (e)TPPC is a voltage request to the H-driver (also in PCM). 
The H driver is capable of positive or negative voltage to the Electronic Throttle Body Motor. 

Throttle Plate Controller and Actuator  Operation: 

DTCs P2107 – Throttle Control Motor Current Range/Performance (MIL, wrench light) 

P2118 – replaces 2107 for Multicore ECM/PCM (MIL, wrench light)P2111 – 
throttle actuator system stuck open (MIL, wrench light) 

P2112 – throttle actuator system stuck closed (MIL, wrench light) 

P2119 – throttle actuator system stuck intermittent (MIL, wrench light) 

P2101 – throttle actuator range/performance test (MIL, wrench light) 

P115E – throttle actuator airflow trim at max limit (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration < 5 seconds to register a malfunction 
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Level 2 Monitoring – IPC and Input Validation 

The function of the IPC (Independent Plausibility Check) monitor is to detect and mitigate a hazardous event. The 
IPC system level functional checks include torque check to validate that the torque produced is always less than or 
equal to the driver demanded torque; cruise control mode validation; several other redundant checks such as rate 
of change of sludge build up, accelerator pedal position hardware, engine speed calculations, temperature sensors, 
BP etc. These tests are redundant to the Level 1 diagnostics and are required to detect and mitigate safety critical 
faults if Level 1 diagnostic does not successfully detect a fault.   

 

Electronic Throttle Monitor Operation: 

DTCs P060D – Internal control module accelerator pedal performance (non-MIL, wrench) 

P061A – Internal control module torque performance (non-MIL, wrench light for 
cruise fault, no wrench light for torque clipping) 

P061B – Internal control module torque calculation performance (MIL, wrench light) 

P061C – Internal control module engine rpm performance (MIL, wrench light) 

P061D – Internal control module engine air mass performance (MIL, wrench light) 

P061E – Internal control module brake signal performance (non-MIL, wrench light) – 
Replaced by U1012 on new 18MY+ vehicles 

P062B – Internal control module fuel injector control performance (MIL for VDE in 
US and China 6, non-MIL for Europe VDE, OFF for non-VDE applications) 

P062C – Internal control module vehicle speed performance (non-MIL, wrench light) 

P162D – Internal control module cruise control performance (non-MIL, wrench light) 

P162E – Internal Control Module PTO Control Performance (non-MIL for PTO 
programs) 

P164C – Internal control module stop/start performance (non-MIL, wrench light) 

P166F – Internal Control Module Clutch Actuation Position Performance (non-MIL for 
Stop in Gear functional Manual Transmission vehicles) 

P26C3 – Internal Control Module Transmission Range Sensor Performance (non-
MIL) 

P26C4 – Internal control module clutch pedal performance (non-MIL for manual 
transmission vehicles) 

U1010 – Invalid Internal control module Monitoring Data received from Hybrid 
Powertrain module (non-MIL, wrench light) 

U1011 – Torque Plausibility Communication Error – ECM signal to TCM (non-MIL for 
TCM) 

U1012 – Invalid Internal Control Module Monitoring Data received from ABS module 
(CAN) (non-MIL) 

U1013 – Torque Plausibility Communication error – TCM signal to ECM (non-MIL for 
ECM with Auto Trans) 

U101E – Invalid Internal Control Module Monitoring Data Received from Gear Shift 
Module (non-Mil for Park by Wire only) 

U101F – Invalid Internal Control Module Monitoring Data Received from 
Transmission Range Control Module (non-MIL for Park by Wire only). 
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U102C – Invalid Internal Control Module Monitoring Data Received from Park Assist 
Control Module (non-MIL for Fully Aided Park Assist vehicles) 

U102F – Invalid Internal Control Module Monitoring Data Received from Driveline 
Control Module (non-MIL for R-AWD with a DLCM) 

P27B2 – Invalid Internal Control Module Transmission Range Control Performance 
(non-MIL for Shift by Wire vehicles) 

P27B3 – Invalid Internal Control Module Transmission Actuator Manager 
Performance (non-MIL for Park by Wire vehicles) 

P27B4 – Invalid Internal Control Module Transmission Gear Detection Control 
Performance (non-MIL for Shift by Wire vehicles) 

P27B5 – Invalid Internal Control Module Transmission Gear Ratio Control 
Performance (non-MIL for Shift by Wire vehicles) 

P27B6 – Invalid Internal Control Module Transmission Speed Sensor Performance 
(non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 
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 Level 3 Monitoring – Quizzer assesses Main processor/IPC health  

Level 3 is a low-level PCM hardware monitor. The main control strategy and the IPC (Independent Plausibility Check) 
share a common processor. The quizzer checks the health of the IPC/Main. The IPC and the quizzer continuously 
verify that the other is still capable of reliably monitoring the health of the PCM.  This includes checking if the IPC is 
running on time and in a proper sequence. Level 3 also does RAM/ROM checks, software version checks, A/D 
converter check, etc. to verify the correct operation of PCM hardware. 

Electronic Throttle Monitor Operation: 

DTCs P0600 – Serial Communication Link (MIL, wrench light) 

P060A – Internal control module monitoring processor performance (MIL, wrench 
light) 

P060B – Internal control module A/D processing performance (MIL, wrench light) 

P060C – Internal control module main processor performance (MIL, wrench light) 

P162E – Internal control module PTO control performance (non-MIL, wrench light) 

P1674 – Internal control module software corrupted (MIL, wrench light) 

U0300 – ETC software version mismatch, IPC, Quizzer or TPPC (MIL, wrench light) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 240 OF 388  

Comprehensive Component Monitor - Engine  

Engine Temperature Sensor Inputs  

Analog inputs such as Intake Air Temperature (P0112, P0113), Engine Coolant Temperature (P0117, P0118), 
Cylinder Head Temperature (P1289. P1290), Mass Air Flow (P0102, P0103) and Throttle Position (P0122, P0123, 
P1120), Fuel Temperature (P0182, P0183), Engine Oil Temperature (P0197, P0198), Fuel Rail Pressure (P0192, 
P0193) are checked for opens, shorts, or rationality by monitoring the analog -to-digital (A/D) input voltage. 

 
Engine Coolant Temperature Sensor Check Operation: 

DTCs P0117 (low input), P0118 (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical ECT sensor check malfunction thresholds: 

Voltage < 0.244 volts    or    voltage > 4.96 volts 

 
The ECT rationality test checks to make sure that ECT is not stuck in a range that causes other OBD to be disabled. 
If after a long (6 hour) soak, ECT is very high (> 230 oF) and is also much higher than IAT at start, it is assumed that 
ECT is stuck high. If after a long (6 hour) soak, ECT is stuck midrange between 175 oF (typical thermostat monitor 
threshold temperature) and 230 oF, it is assumed that ECT is stuck mid range. 
 

ECT Sensor Rationality Check Operation: 

DTCs P0116 (ECT stuck high or midrange) 

Monitor execution Once per driving cycle 

Monitor Sequence None 

Sensors OK ECT, CHT, IAT 

Monitoring Duration for stuck high On first valid sample after key on (engine does not have to start)  

Monitoring Duration for stuck midrange 5 seconds to register a malfunction 

 
Typical ECT Sensor Rationality check entry conditions: 

Entry Condition Minimum Maximum 

Engine-off time (soak time) 360 min  

Difference between ECT and IAT (stuck high only)  50 deg 

Engine Coolant Temperature for stuck high condition 230 oF  

Engine Coolant Temperature for stuck midrange condition 175 oF 230 oF 

 
Typical ECT Sensor Rationality check malfunction thresholds: 

ECT stuck high  after first valid sample   OR    ECT stuck midrange for > 5 seconds 
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Currently, vehicles use either an ECT sensor or CHT sensor, not both. The CHT sensor measures cylinder head 
metal temperature as opposed to engine coolant temperature. At lower temperatures, CHT temperature is equivalent 
to ECT temperature. At higher temperatures, ECT reaches a maximum temperature (dictated by coolant composition 
and pressure) whereas CHT continues to indicate cylinder head metal temperature. If there is a loss of coolant or air 
in the cooling system, the CHT sensor will still provides an accurate measure of cylinder head metal temperature. If 
a vehicle uses a CHT sensor, the PCM software calculates both CHT and ECT values for use by the PCM control 
and OBD systems. 

Cylinder Head Temperature Sensor Check Operation: 

DTCs P1289 (high input), P1290 (low input), P1299 (fail-safe cooling activated) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical CHT sensor check malfunction thresholds: 

Voltage < 0.244 volts or voltage > 4.96 volts 

For P1299, MIL illuminates immediately if CHT > 270 o. Fuel shut-off is activated to reduce engine and coolant 
temperature 

 

Beginning in the 2013 MY, an Exhaust Metal Temperature (EMT) sensor has been added to the 2.0L GTDI engine 
in some vehicles along with an ECT sensor. This EMT sensor is located in the cylinder head near the exhaust port. 
The signal correlates well to ECT during normal operating conditions with a properly filled and sealed coolant system. 
However, if the engine coolant system was damaged and coolant was low or lost, the EMT sensor will still sense the 
actual exhaust metal temperature while the ECT could be sitting in air instead of coolant (reading a much lower 
temperature). This sensor is used strictly for engine component protection via the PCM’s “fail-safe” cooling algorithm 
with diagnostics for open and short circuit faults (P1289, P1290) along with the “fail-safe” cooling fault (P1299). This 
EMT sensor is actually a CHT sensor that only uses the high range resistor network, hence it uses the CHT “Hot 
End” transfer function shown below.  

Cylinder Head Temperature Sensor Check Operation: 

DTCs P1289 (high input), P1290 (low input), P1299 (fail-safe cooling activated) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical CHT sensor check malfunction thresholds: 

Voltage < 0.244 volts or voltage > 4.96 volts 

For P1299, MIL illuminates immediately if CHT > 270 o. Fuel shut-off is activated to reduce engine and coolant 
temperature 
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Intake Air Temperature Sensor Check Operation: 

DTCs P0112 (low input), P0113 (high input) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical IAT sensor check malfunction thresholds: 

Voltage < 0.244 volts    or    voltage > 4.96 volts 

 

 
Engine Oil Temperature Sensor Check Operation: 

DTCs P0197 (low input), P0198 (high input) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical EOT sensor check malfunction thresholds: 

Voltage < 0.20 volts    or    voltage > 4.96 volts 
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Ambient Air Temperature 

For many years, Ambient Air Temperature was not able to be directly measure by a sensor input. Ambient Air 
Temperature was inferred from the Intake Air Temperature (IAT) sensor. The IAT sensor is normally located as part 
of the MAF sensor. Under cold start conditions (long soak, ECT < 140 deg F, no block heater), there is minimal 
underhood heating and the IAT sensor is a good estimate of ambient. The inferred ambient temperature is the IAT 
sensor value. Under normal warmed up conditions, the IAT sensor reading is normally higher than actual ambient 
due to the underhood heating from engine, exhaust, A/C, etc. The value of inferred ambient is updated at higher 
vehicle speeds under conditions where IAT reflects actual ambient. When the IAT reading is higher than the current 
inferred value, the ramp rate is slow due to lower confidence that the elevated temperature is the result of increasing 
ambient temperature. When the IAT reading is lower than the current inferred value, the ramp rate is fast since 
underhood effects are less likely. 
 
Beginning in the 2013 MY some vehicles will have an Ambient Air Temperature (AAT) sensor wired to the PCM. The 
PCM simply reads the sensor and sends the sensor value out to the rest of the vehicles (intrument cluster, HVAC 
system, etc) over the CAN network. The AAT sensor is typically located as part of the driver’s door mirror. 
 
Beginning in the 2015 MY, some vehicles will begin using the AAT sensor as a measure of ambient temperature for 
some OBD monitors rather than inferring it from IAT as described above. This change was prompted by the 
replacement of the MAF sensor by a MAP sensor on some port fuel injected engines. The IAT sensor is part of the 
MAP sensor. It is close to the intake manifold and reflects manifold charge temperature rather then the temperature 
of the air passing through the MAF sensor.The higher temperature environment makes it less able to accurately infer 
ambient air temperature.  
 
If utilzed by the software, the ambient temperature from the AAT sensor will be used by the evaporative system 
monitor, the PCV system monitor and the thermostat monitor rather than the inferred ambient from the IAT sensor. 
 
 

Ambient Air Temperature Sensor Check Operation: 

DTCs P0072  - AAT Sensor Circuit Low  

P0073  - AAT Sensor Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical AAT sensor check malfunction thresholds: 

Voltage < 0.51 volts    or    voltage > 4.93 volts 
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ECT, IAT, EOT Temperature Sensor Transfer Function 

Volts A/D counts in PCM Temperature, degrees F 

4.89 1001 -40 
4.86 994 -31 
4.81 983 -22 
4.74 970 -13 
4.66 954 -4 
4.56 934 5 
4.45 910 14 
4.30 880 23 
4.14 846 32 
3.95 807 41 
3.73 764 50 
3.50 717 59 
3.26 666 68 
3.00 614 77 
2.74 561 86 
2.48 508 95 
2.23 456 104 
1.99 407 113 
1.77 361 122 
1.56 319 131 
1.37 280 140 
1.20 246 149 
1.05 215 158 
0.92 188 167 
0.80 165 176 
0.70 144 185 
0.61 126 194 
0.54 110 203 
0.47 96 212 
0.41 85 221 
0.36 74 230 
0.32 65 239 
0.28 57 248 
0.25 51 257 
0.22 45 266 
0.19 40 275 
0.17 35 284 
0.15 31 293 
0.14 28 302 
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The Cylinder Head Temp Sensor uses a switchable input circuit to create two transfer functions for cold and hot 
range temperatures 
 
 

CHT Temperature Sensor Transfer Function, Cold End 

Volts A/D counts in PCM Temperature, degrees F 

4.899 1002 -40 
4.861 995 -31 
4.812 985 -22 
4.75 972 -14 
4.671 956 -4 
4.572 936 4 
4.452 911 14 
4.309 882 22 
4.14 847 32 
3.95 808 40 
3.737 765 48 
3.508 717 58 
3.26 666 68 
3.00 614 77 
2.738 560 87 
2.478 507 96 
2.226 455 105 
1.985 406 114 
1.759 360 122 
1.551 317 132 
1.362 279 141 
1.193 244 149 
1.043 213 159 
0.91 186 168 
0.794 162 176 
0.693 142 186 
0.604 124 194 
0.528 108 203 
0.462 95 204 

 
 

CHT Temperature Sensor Transfer Function, Hot End 

Volts A/D counts in PCM Temperature, degrees F 

4.235 866 168 
4.119 843 168 
3.993 817 176 
3.858 789 185 
3.714 760 194 
3.563 729 203 
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3.408 697 212 
3.244 664 221 
3.076 629 230 
2.908 595 239 
2.740 561 248 
2.575 527 257 
2.411 493 266 
2.252 461 275 
2.099 430 284 
1.953 400 294 
1.813 371 303 
1.680 344 312 
1.556 318 320 
1.439 294 329 
1.329 272 338 
1.228 251 347 
1.133 232 356 
1.046 214 366 
0.965 197 375 
0.891 182 383 
0.822 168 392 
0.760 155 401 
0.701 144 408 
0.648 133 415 
0.599 123 422 
0.555 113 428 
0.513 105 433 
0.476 97 438 
0.441 90 442 
0.409 84 447 
0.380 78 450 
0.353 72 454 
0.328 67 457 
0.306 63 460 
0.285 58 463 
0.265 54 465 
0.248 51 468 
0.231 47 470 
0.216 44 472 
0.202 41 474 
0.190 39 475 
0.178 36 477 
0.167 34 478 
0.156 32 480 
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IAT Rationality Test 

The IAT rationality test determines if the IAT sensor is producing an erroneous temperature indication within the 
normal range of IAT sensor input.   

The IAT sensor rationality test is run only once per power-up.  The IAT sensor input is compared to the CHT sensor 
input (ECT sensor input on some applications) at key-on after a long (6 hour) soak.  If the IAT sensor input and the 
CHT (ECT) sensor input agree within a tolerance (+/- 30 deg F), no malfunction is indicated and the test is complete.  
If the IAT sensor input and the CHT (ECT) sensor input differ by more than the tolerance, the vehicle must be driven 
over 35 mph for 5 minutes to confirm the fault. This is intended to address noise factors like sun load that can cause 
the IAT sensor to indicate a much higher temperature than the CHT (ECT) sensor after a long soak.  Driving the 
vehicle attempts to bring the IAT sensor reading within the test tolerance.  If the IAT sensor input remains outside of 
the tolerance after the vehicle drive conditions have been met, the test indicates a malfunction and the test is 
complete. 

In addition to the start-up rationality check, an IAT "Out of Range" check is also performed. The test continuously, 
checks to see if IAT is greater than the “IAT Out of Range High threshold”, approximately 150 deg F. In order to 
prevent setting false DTC during extreme ambient or vehicle soak conditions, the same count up/count down timer 
used for the IAT startup rationality test is used to validate the fault. If IAT is greater than 150 deg F and vehicle speed 
is greater than ~ 40 mph for 250 seconds then set a P0111. 

Either the IAT startup rationality test or the IAT Out of Range High test can set a P0111 DTC. The logic is designed 
so that either fault can trigger a “two-in-a-row” P0111 MIL, however, both faults must be OK before the P0111 DTC 
is cleared. 

Block heater detection results in a no-call. 

 
Intake Air Temperature Sensor Range/Performance Check Operation: 

DTCs P0111 (range/performance) 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration Immediate or up to 30 minutes to register a malfunction 

 

Typical Intake Air Temperature Sensor Range/Performance Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Time since engine start (if driving req'd)  30 min 

Vehicle speed (if driving req'd) 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

IAT - ECT at start (block heater inferred) -30 °F -90 °F 

 
Typical IAT sensor check malfunction thresholds: 

IAT and ECT/CHT error at start-up > +/-30 deg F 
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Intake Air Temperature Sensor Out of Range High Check Operation: 

DTCs P0111 (Out of Range High) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS  

Monitoring Duration 250 seconds to register a malfunction 

 

Typical Intake Air Temperature Sensor Out of Range high Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Vehicle speed 40 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

 
Typical IAT Sensor Out of Range High check malfunction thresholds: 

IAT > 150 deg F 
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AAT Rationality Test 

The AAT rationality test determines if the AAT sensor is producing an erroneous temperature indication within the 
normal range of AAT sensor input.   

The AAT sensor rationality test is run only once per power-up.  The IAT sensor input is compared to the CHT sensor 
input (ECT sensor input on some applications) and the IAT sensor at key-on after a long (6 hour) soak.  If the AAT 
sensor input, the CHT (ECT) sensor input and the IAT sensor input agree within a tolerance (+/- 30 deg F), no 
malfunction is indicated and the test is complete.  If the AAT sensor input, the CHT (ECT) sensor input and IAT 
sensor input differ by more than the tolerance, the vehicle must be driven over 25 mph for 300 seconds to confirm 
the fault. This is intended to address noise factors like sun load that can cause the AAT sensor to indicate a higher 
temperature than the CHT (ECT) or IAT sensor after a long soak.  Driving the vehicle attempts to bring the AAT 
sensor reading within the test tolerance.  If the AAT sensor input remains outside of the tolerance after the vehicle 
drive conditions have been met, the test indicates a malfunction and the test is complete. 

In addition to the start-up rationality check, an AAT "Out of Range" check is also performed. The test continuously, 
checks to see if AAT is greater than the “AAT Out of Range High threshold”, approximately 150 deg F. In order to 
prevent setting false DTC during extreme ambient or vehicle soak conditions, the same count up/count down timer 
used for the IAT startup rationality test is used to validate the fault. If IAT is greater than 150 deg F and vehicle speed 
is greater than ~ 10 mph for 300 seconds then set a P0071. 

Either the IAT startup rationality test or the IAT Out of Range High test can set a P0111 DTC. The logic is designed 
so that either fault can trigger a “two-in-a-row” P0111 MIL, however, both faults must be OK before the P0111 DTC 
is cleared. 

Block heater detection results in a no-call. 

 
Ambient Air Temperature Sensor Range/Performance Check Operation: 

DTCs P0071  - AAT Sensor Range/Performance 

Monitor execution Once per driving cycle, at start-up 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS, P2610  

Monitoring Duration Immediate or up to 5 minutes to register a malfunction 

 

Typical Ambient Air Temperature Sensor Range/Performance Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Time since engine start (if driving req'd)  30 min 

Vehicle speed (if driving req'd) 25 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

IAT - ECT at start (block heater inferred) -30 °F -90 °F 

 
Typical AAT sensor check malfunction thresholds: 

AAT and IAT and ECT/CHT error at start-up > +/-30 deg F 
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Ambient Air Temperature Sensor Out of Range High Check Operation: 

DTCs P0071 (Out of Range High) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT/CHT, IAT, VSS, P2610  

Monitoring Duration 300 seconds to register a malfunction 

 

Typical Ambient Air Temperature Sensor Out of Range high Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 6 hours  

Battery Voltage 11.0 Volts  

Load  200% 

Vehicle speed 10 mph  

Time above minimum vehicle speed (if driving req'd) 5 min  

 
Typical AAT Sensor Out of Range High check malfunction thresholds: 

IAT > 150 deg F 
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Fuel Rail Pressure Sensor 

Fuel Rail Pressure Sensor Check Operation: 

DTCs P0192 (low input), P0193 (high input) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 8 seconds to register a malfunction 

 
Typical FRP sensor check malfunction thresholds: 

Voltage < 0.049 volts    or    voltage > 4.88 volts 

 
 

Fuel Rail Pressure Sensor Transfer Function 

FRP volts = [ Vref * ( 4 * Fuel Pressure / 70) + 0.50 ] / 5.00 

Volts A/D counts in PCM Pressure, psi 

4.85 993 76.125 
4.50 922 70 
4.00 820 61.25 
3.50 717 52.5 
3.00 614 43.75 
2.50 512 35 
2.00 410 26.25 
1.50 307 17.5 
1.00 205 8.75 
0.50 102 0 
0.15 31 -6.125 

 
 
 
The FRP range/performance test checks to make sure that fuel rail pressure can be properly controlled by the 
electronic returnless fuel system. The FPS sensor is also checked for in-range failures that can be caused by loss 
of Vref to the sensor. Note that the FRP is referenced to manifold vacuum (via a hose) while the fuel rail pressure 
sensor is not referenced to manifold vacuum. It uses gage pressure. As a result, a mechanical gage in the fuel rail 
will display a different pressure than the FPR PID on a scan tool. The scan tool PID will read higher because of 
manifold vacuum. 
 

FRP Range/Performance Check Operation: 

DTCs P0191 (FRP range/performance), P1090 (stuck in range) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK FRP 

Monitoring Duration 8 seconds to register a malfunction 
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Typical FRP Sensor Range/Performance check entry conditions: 

Entry Condition Minimum Maximum 

Demand pressure reasonable 35 psig 60 psig 

Fuel level 15%  

 
Typical FRP Range/Performance check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 20 psig 

 
Typical FRP Sensor Stuck check entry conditions: 

Entry Condition Minimum Maximum 

FRP sensor input 0 psig 46 psig 

FRP input not moving  1 psig / sec 

 
Typical FRP Stuck check malfunction thresholds: 

Fuel pressure error (demand – actual pressure) > 5 psig 
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Mass Air Flow Sensor 

The analog MAF sensor uses a hot wire sensing element to measure the amount of air entering the engine. Air 
passing over the hot wire causes it to cool. This hot wire is maintained at 200°C (392°F) above the ambient 
temperature as measured by a constant cold wire. The current required to maintain the temperature of the hot wire 
is proportional to the mass air flow. The MAF sensor then outputs an analog voltage proportional to the intake air 
mass.  

The MAF sensor is located between the air cleaner and the throttle body or inside the air cleaner assembly. Most 
MAF sensors have integrated bypass technology with an integrated IAT sensor. The hot wire electronic sensing 
element must be replaced as an assembly. Replacing only the element may change the air flow calibration. 

For the 2011 MY, some vehicles will use a digital MAF sensor, which outputs a frequency proportional to the intake 
air mass. The digital input low level driver software sets a flag to indicate that the frequency is out of range and a flag 
to indicate a high or low state.  Low corresponds to 1.5 KHz and 6.6 kg/hr and high corresponds to 12 KHz and 982 
kg/hr. 

The Mass Air Flow sensor can produce values near zero when the engine has stalled or when the manifold empties 
during transient tip outs. The rpm logic is used to prevent setting a P0102 when the engine is stalling or during tip 
out conditions and the MAF reading is low but the sensor has not failed.  

The 2017 MT Ford GT uses dual MAF sensors. This allows for a rationality test between sensors A and B.  

P00BC - Mass or Volume Air Flow "A" Circuit Range/Performance - Air Flow Too Low 

P00BD - Mass or Volume Air Flow "A" Circuit Range/Performance - Air Flow Too High 

P00BE - Mass or Volume Air Flow "B" Circuit Range/Performance - Air Flow Too Low 

P00BF - Mass or Volume Air Flow "B" Circuit Range/Performance - Air Flow Too High 

MAF Sensor Check Operation: 

DTCs Analog Sensor: P0102 (low input), P0103 (high input) 

Digital MAF Sensor A: P0100 (broken element), P0102 (low input), P0103 
(high input), P0104 (intermittent) 

Digital MAF Sensor B: P010A (broken element), P010C (low input), P010D 
(high input), P010E (intermittent) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 
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Typical MAF Sensor check entry conditions: 

Entry Condition Minimum Maximum 

P0100   

Time since last PIP edge (engine has not stalled)   

P0102   

Time since last PIP edge (engine has not stalled)  150 msec 

Engine rpm Base idle speed – 25 rpm  

Relative throttle position 1 degree  

P0103   

Engine rpm  6000 rpm 

 
 

Typical MAF sensor check malfunction thresholds: 

Analog Sensor:  

P0102 - Voltage < 0.244 volts and engine running 

P0103 - Voltage > 4.785 volts engine rpm < 4,000 rpm 

Digital Sensor:  

P0100 – MAF sensor signal period > 1300 microseconds (< 0.78 kHz) for > 1 sec 

P0102 - MAF sensor signal period > 658 microseconds (< 1.5 kHz) for > 1 sec 

P0103 - MAF sensor signal period < 83 microseconds (> 0.78kHz) for > 1 sec 

P0104 – MAF sensor open/shorted > 25 occurrences 

 

 
Manifold Absolute Pressure Sensor 

The MAP (Manifold Absolute Pressure) sensor provides a voltage proportional to the absolute pressure in the intake 
manifold using a piezo-resistive silicon sensing element. The pressure sensor is typically mounted into a port on the 
engine intake manifold. 

In the 2014 MY, some vehicles will be using MAP sensor in place of a MAF sensor for airflow measurement. The 
MAP sensor is checked for opens, shorts, or out-of-range values by monitoring the analog-to-digital (A/D) input 
voltage. 

 
MAP Sensor Transfer Function 

Vout=(Vref / 5) * 0.0409523809* Pressure (in kPa) + -0.1095238095) 

Volts Pressure, kPa Pressure, Inches Hg 
0.30 10.0 2.59 
0.38 12.0 3.54 
1.00 27.0 7.97 
2.35 60.0 17.72 
3.37 85.0 25.10 
4.48 112.0 33.07 
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4.60 115.0 33.96 
 

 
MAP Sensor Check Operation 

DTCs P0107 (low voltage), P0108 (high voltage) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
 

MAP electrical check entry conditions: 

Battery voltage > 11.0 volts 

 

Typical MAP sensor check malfunction thresholds: 

Voltage < 0.19 volts or voltage > 4.88 volts 

 

 

MAP Sensor Rationality Test 

For Naturally Aspirated Speed Density Engines that MAP and BP sensors are equipped, depending on operating 
conditions, MAP sensor signal is compared to BP sensor signal or estimated MAP signal to determine whether the 
sensor readings are rational and appropriate.   

At key-up, measured MAP signal is compared to BP signal directly.  If MAP signal is off by calibratible amount (either 
positive or negative), then MAP sensor is declared faulted.  

During engine operation, when engine conditions (steady MAP signal, estimate MAP, and throttle position) and test 
entry conditions are met, then measured MAP signal is compared to estimated MAP signal (inferred from throttle) or 
BP signal.  If the discrepancy between measured MAP signal and estimated MAP signal/BP signal is either greater 
or less than calibratible maximum and minimum offset fault thresholds, the MAP sensor is recognized as faulted.  
Total time period of MAP sensor faulted in monitor window is recorded, and percentage of faulted signal in one 
monitoring event (normally 10~15 seconds) is calculated.  If the calculated percentage exceeds the calibratible 
threshold, then P0106 DTC is set, ‘Wrench Lamp’ is illuminated on the instrument cluster and a FMEM (Failure Mode 
Effective Management) action is invoked.  

 

Key-Up Test (MAP signal vs. BP signal) 

DTC P0106   Manifold Absolute Pressure Circuit Range/Performance 

Monitor execution At key-up 

Monitor Sequence None 

Sensors OK BP, MAP 

Monitoring Duration 0.3 seconds 
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Typical Key-Up Test Entry Conditions 

Entry condition Minimum Maximum 

Engine off (soak) time 4 seconds  
 

Engine Running Test (MAP signal vs. Estimated MAP signal/BP signal) 

DTC P0106   Manifold Absolute Pressure Circuit Range/Performance 

Monitor execution Continuous, if entry conditions are met 

Monitor Sequence None 

Sensors OK BP, MAP, TPS 

Monitoring Duration 10~15 seconds (one monitoring event) 

 
Typical Engine Running Test Entry Conditions 

Entry conditions Minimum Maximum 

Throttle Position 10 degrees  

Engine Speed 525 RPM  

Change in Throttle Position 1.0 degree   

Change in MAP signal 1.0"Hg  

Change in estimated MAP signal 1.0"Hg  

 
Typical MAP Sensor Rationality Test Malfunction Thresholds 

|BARO – MAP|  <  3.0"Hg     (Key-Up test) 

|MAP – Estimated MAP / BARO|  <  2.20"Hg     (Engine Running Test) 

 
Intake Manifold Pressure Sensor Range Circuit Intermittent Check  

DTCs P0109   Manifold Absolute Pressure/BARO Sensor Intermittent 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration counts intermittent events per trip 

 
Typical Intake Manifold Pressure Sensor Range Circuit Malfunction Thresholds 

25 intermittent out-of-range events per driving cycle 
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MAF/MAP - TP Rationality Test 

The MAF or MAP and TP sensors are cross-checked to determine whether the sensor readings are rational and 
appropriate for the current operating conditions. (P0068) The test uses the calculated load value (LOAD) which can 
be computed from MAF for a mass air flow system or from MAP for a speed density system. 

 
MAF/TP Rationality Check Operation: 

DTCs P0068 - MAP / MAF - Throttle Position Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds within test entry conditions 

 
Typical MAF/TP rationality check entry conditions: 

Entry Condition Minimum Maximum 

Engine RPM 550 rpm minimum of 5000 rpm 

Engine Coolant Temp 150 oF  

 
Typical MAF/TP rationality check malfunction thresholds: 

Load > 60% and TP < 2.4 volts   or    Load < 30% and TP > 2.4 volts 
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Miscellaneous CPU Tests 

Loss of Keep Alive Memory (KAM) power (a separate wire feeding the PCM) results is a P1633 DTC and immediate 
MIL illumination. (Used for those modules that use KAM.) 

Vehicles that require tire/axle information and VIN to be programmed into the PCM Vehicle ID block (VID) will store 
a P1639 if the VID block is not programmed or corrupted. 

P0602 - Powertrain Control Module Programming Error indicates that the Vehicle ID block check sum test failed. 

P0603 - Powertrain Control Module Keep Alive Memory (KAM) Error  indicates the Keep Alive Memory check sum 
test failed. (Used for those modules that use KAM.) 

P0604 - Powertrain Control Module Random Access Memory (RAM) Error indicates the Random Access Memory 
read/write test failed.    

P0605 - Powertrain Control Module Read Only Memory (ROM) Error  indicates a Read Only Memory check sum 
test failed.    

P0607 - Powertrain Control Module Performance indicates incorrect CPU instruction set operation, or excessive 
CPU resets. 

P0610 - Powertrain Control Module indicates that one or more of the VID Block fields were configured incorrectly. 

P068A - ECM/PCM Power Relay De-energized - Too Early. This fault indicates that NVRAM write did not complete 
successfully after the ignition key was turned off, prior to PCM shutdown. 

P06B8 - Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error indicates Permanent DTC 
check sum test failed 

U0101 - Lost Communication with Transmission Control Module (for vehicles with standalone TCM) 

P1934 – Lost Vehicle Speed Signal from ABS Module 
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Engine Off Timer Monitor 

The engine off timer is either implemented in a hardware circuit in the PCM or is obtained via a CAN message from 
the Body Control Module.  
 
If the timer is implemented in the PCM, the following applies: 
 
There are two parts to the test. The first part determines that the timer is incrementing during engine off. The test 
compares ECT prior to shutdown to ECT at key-on. The ECT has cooled down more than 30 deg F and the engine 
had warmed up to at least 160 deg F prior to shutdown, then an engine off soak has occurred. If the engine off 
timer indicates a value less than 30 sec, then the engine of timer is not functioning and a P2610 DTC is set. 
 
The second part looks at the accuracy of the engine off timer itself. The timer in the satellite chip is allowed to count 
up for 5 minutes with the engine running and compared to a different clock in the main microprocessor. If the two 
timers differ by more than 15 sec (5%), a P2610 DTC is set. 
 
If engine off time is obtained from the BCM, the following applies. There are multiple parts to the test: 
 
The PCM expects to get a CAN message with the engine off time from BCM shortly after start. If the engine 
off time is not available because of a battery disconnect, the CAN message is set to FFFFh and a U0422 is 
set (Invalid Data Received from BCM).  
 
If the CAN message with engine off time is not available, a P2610 DTC is set and a U0140 is set (Lost 
Communication with BCM). 
 
As above, the next part determines that the timer is incrementing during engine off. The test compares ECT prior to 
shutdown to ECT at key-on. The ECT has cooled down more than 30 deg F and the engine had warmed up to at 
least 160 deg F prior to shutdown, then an engine off soak has occurred. If the engine off timer indicates a value 
less than 30 sec, then the engine of timer is not functioning and a P2610 DTC is set. 
 
The last part looks at the accuracy of the engine off timer itself. The timer in the BCM (Global Real Time) is 
sampled for 5 minutes with the engine running and compared to the clock in the main microprocessor. If the two 
timers differ by more than 15 sec (5%), a P2610 DTC is set. 
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Engine Off Timer Check Operation: 

DTCs P2610 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration Immediately on startup or after 5 minutes 

 
Typical Engine Off Timer check malfunction thresholds: 

Engine off time < 30 seconds after inferred soak 

Engine off timer accuracy off by > 15 sec. 

Engine off time CAN message missing at startup 

  



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 262 OF 388  

5 Volt Sensor Reference Voltage A Check: 

DTCs P0642 - Sensor Reference Voltage "A" Circuit Low 

P0643 - Sensor Reference Voltage "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 sec to register a malfunction 

 

Typical 5 Volt Sensor Reference Voltage A check entry conditions: 

Entry Condition Minimum Maximum 

Ignition  "ON" NA NA 

 

Typical 5 Volt Sensor Reference Voltage A check malfunction thresholds: 

P0642 

Short to ground (signal voltage): < 4.75 V 

P0643 

Short to battery plus (signal voltage): > 5.25 V 

 

5 Volt Sensor Reference Voltage A/B/C Check: 

DTCs P06A6 - Sensor Reference Voltage "A" Circuit Range/Performance 

P06A7 - Sensor Reference Voltage "B" Circuit Range/Performance 

P06A8 - Sensor Reference Voltage "C" Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 0.5 sec to register a malfunction 

 

Typical 5 Volt Sensor Reference Voltage A/B/C check entry conditions: 

Entry Condition Minimum Maximum 

Ignition  "ON" NA NA 

 

Typical 5 Volt Sensor Reference Voltage A/B/C check malfunction thresholds: 

P0646, P0647, P06A8   (used for Bosch Tricore modules) 

Reference voltage: < 4.7 V  or reference voltage: > 5.2 V 
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Central Vehicle Configuration 

On some applications, the Body Control Module (BCM) transmits VIN, Tire Circumference, Axle Ratio and Cruise 
Control Configuration (CCC) over the vehicle CAN network to the ECM/PCM as well as to other modules in the 
vehicle that use this information. Valid data received by the ECM/PCM s stored into NVRAM. This feature is known 
as Central Vehicle Configuration. 

CAN messages with this data are sent every time the vehicle is started. If the CAN messages are not received 
after start, a U0140 (Lost Communication with BCM) DTC is set. Next, the data is checked to ensure that it is in a 
valid range. If the VIN, tire, axle or CCC are not in a valid range, a U0422 (Invalid Data received from BCM) DTC is 
set. 

The system is designed to automatically accept valid VIN, tire, axle and CCC data if only the default data ($FF) is 
stored. If the default VIN, tire and axle are not replaced with valid data at the vehicle assembly plant or after 
service, a P0630 (VIN and/or tire/axle not programmed) DTC is set and the MIL is illuminated. 

Once the PCM has valid VIN, tire, axle and CCC data, and new data is received which does not match the 
currently stored data, the new data is not stored into NVRAM. If there is a data mismatch, a P160A (Vehicle 
Options Reconfiguration Error) DTC is set. The new data will not be accepted unless a service tool is used to 
execute a "learn" command. This allows a service technician to ensure that the vehicle uses the proper 
configuration data after a BCM or PCM repair. Once a "learn" command is executed, the PCM will accept the next 
valid VIN, tire, axle and CCC data, store it into NVRAM, and perform and OBD-II code clear which resets all 
diagnostic data. 

The flow charts on the following pages describe the process. 

 

 

Look for periodic VIN, Tire/Axle message 
(only for calibrated features) 

Are any data items missing ? 
Filter fault, set U0140 
DTC, non-MIL (Lost 

Comm w/BCM) 

Check VIN for non-ASCII characters (out of range), 
Check Tire/Axle and CCC for out of range, 

Check VIN, Tire/Axle and CCC for 
$00 for non supported? 
$11 for not configured? Filter fault, set U0422 DTC, non-

MIL (Invalid Data  from BCM) 

VIN, Tire/Axle and CCC status determined as:  
missing, valid or invalid 

Set appropriate state in fault DID $056C for:  
valid, not supported, not received, not configured, or out of range 

Yes 

invalid 

valid 
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Default VIN (all $FF),  tire/axle or CCC stored in slave memory? 

VIN/Tire Axle/CCC status 
missing/invalid? 

Filter fault, set P0630 DTC, MIL 
(VIN and/or tire/axle not 

programmed) 

Invalid VIN/Tire/Axle/CCC? 

Store valid VIN/Tire/Axle/CCC 
in NVRAM (one time only) 

Reset All OBD diagnostic data 
for new VIN or Tire/Axle

Yes 

Yes 

Yes 

Done 

Scan tool configuration 
learning flag set for VIN or 

Tire/Axle? 

Store new valid VIN/Tire/Axle in 
NVRAM (one time only) 

Reset all OBD diagnostic data 

Yes 

Filter fault, set P160A DTC, 
non-MIL (Vehicle Options 

Reconfiguration Error) 

Yes 

Valid VIN/Tire/Axle 
mismatch with values 

stored NVRAM? 

No 

No 
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Ignition System Tests 

New floating point processors no longer use an EDIS chip for ignition signal processing. The crank and cam position 
signals are now directly processed by the PCM/ECM microprocessor using a special interface called a Time 
Processing Unit or TPU, or General Purpose Time Array (GPTA), depending on the PCM/ECM. The signals to fire 
the ignition coil drivers also come from the microprocessor. 

Historically, Ford has used a 36-1 tooth wheel for crankshaft position (40-1 on a V-10). Many engines still use a 36-
1 wheel; however, some new engines are migrating to a 60-2 tooth wheel for crankshaft position. This was done to 
commonize ignition hardware and allow Ford to use some industry-standard PCM/ECM designs. 60-2 tooth crank 
wheels are being used on the 2011/2012 MY 2.0L GDI and GTDI engines, 1.6L GTDI engines and the 3.5L TIVCT 
GTDI engine. 

Over the years, Ford ignition system have migrated away from Distributorless Ignition Systems (DIS) where a given 
coil pack fires two spark plugs at the same time (one spark plug fires during the compression stroke, the other spark 
plug fires during the exhaust stroke). All new engine now use Coil On Plug (COP) systems where there is an ignition 
coil and a coil driver for each spark plug, thus eliminating the need for secondary spark plug wires and improving 
reliability. Historically, Ford located the ignition coil drivers within the PCM/ECM, however, some new engines are 
migrating to coils where the driver is located on the coil itself. This eliminates the high current lines going from the 
PCM to the coils and again, commonizes ignition hardware to allow Ford to use some industry-standard PCM/ECM 
designs. 

The ignition system is checked by monitoring various ignition signals during normal vehicle operation: 

CKP, the signal from the crankshaft 36-1-or 60-2 tooth wheel. The missing tooth is used to locate the cylinder 
pair associated with cylinder # 1 The microprocessor also generates the Profile Ignition Pickup (PIP) signal, 
a 50% duty cycle, square wave signal that has a rising edge at 10 deg BTDC for 36-1 systems and 12 deg 
BTDC for 60-2 systems. 

Camshaft Position (CMP), a signal derived from the camshaft to identify the #1 cylinder 

Coil primary current (driver in module ignition systems). The NOMI signal indicates that the primary side of 
the coil has achieved the nominal current required for proper firing of the spark plug. This signal is received 
as a digital signal from the coil drivers to the microprocessor. The coil drivers determine if the current flow 
to the ignition coil reaches the required current (typically 5.5 Amps for COP, 3.0 to 4.0 Amps for DIS) within 
a specified time period (typically > 200 microseconds for both COP and DIS).  

Coil driver circuit current and/or voltage (driver on coil ignition systems). The PCM/ECM coil driver IC checks 
for out of range current and voltage levels at the coil driver output that would indicate an open or short circuit 
fault. The fault could be located anywhere in the coil driver circuit: PCM/ECM, wiring harness, coil connector, 
or the driver circuit on the ignition coil. (Note this does not include the primary side windings.  Faults in the 
primary side windings must be detected by the Misfire Monitor for driver on coil ignition systems). 

 

First, several relationships are checked on the CKP signal. The microprocessor looks for the proper number of teeth 
(35 or 39 or 58) after the missing tooth is recognized; time between teeth too low (< 30 rpm or > 9,000 rpm); or the 
missing tooth was not where it was expected to be. If an error occurs, the microprocessor shuts off fuel and the 
ignition coils and attempts to resynchronize itself. It takes on revolution to verify the missing tooth, and another 
revolution to verify cylinder #1 using the CMP input. Note that if a P0320 or P0322 DTC is set on a vehicle with 
Electronic Throttle Control, (ETC), the ETC software will also set a P2106. 
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If the proper ratio of CMP events to PIP events is not being maintained (for example, 1 CMP edge for every 8 PIP 
edges for an 8-cylinder engine), it indicates a missing or noisy CMP signal (P0340). On applications with Variable 
Cam Timing (VCT), the CMP wheel has five teeth to provide the VCT system with more accurate camshaft control. 
The microprocessor checks the CMP signal for an intermittent signal by looking for CMP edges where they would 
not be expected to be. If an intermittent is detected, the VCT system is disabled and a P0344 (CMP Intermittent 
Bank 1) or P0349 (CMP intermittent Bank 2) is set. 

Finally, for driver in module ignition systems, the relationship between NOMI events and PIP events is evaluated. If 
there is not an NOMI signal for every PIP edge (commanded spark event), the PCM will look for a pattern of failed 
NOMI events to determine which ignition coil has failed.  

 

CKP Ignition System Check Operation: 

DTCs P0320 Ignition Engine Speed Input Circuit 

P0322 Ignition Engine Speed Input Circuit No Signal 

P0339 Crankshaft Position Sensor "A" Circuit Intermittent 

P0335 Crankshaft Position Sensor "A" Circuit 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration < 5 seconds 

 
 

Typical CKP ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for CKP 500 rpm  

 
Typical CKP ignition check malfunction thresholds: 

P0320 or P0339:  

Incorrect number of teeth after the missing tooth is recognized, time between teeth too low (< 30 rpm or > 9,000 
rpm), missing tooth was not where it was expected to be. 

P0322 or P0335: 

Camshaft indicates > 1 engine revolution while crankshaft signal missing 
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CMP Ignition System Check Operation: 

DTCs P0340 - Intake Cam Position Circuit, Bank 1 

P0344 – Intake Cam Position Circuit Intermittent, Bank 1 

P0345 - Intake Cam Position Circuit, Bank 2 

P0349  – Intake Cam Position Circuit Intermittent Bank 2 

P0365 - Exhaust Cam Position Circuit, Bank 1 

P0369 – Intake Cam Position Circuit Intermittent, Bank 1 

P0390 - Exhaust Cam Position Circuit, Bank 2 

P0394  – Exhaust Cam Position Circuit Intermittent Bank 2 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration < 5 seconds 

 
 

Typical CMP ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for CMP 200 rpm  

 
Typical CMP ignition check malfunction thresholds: 

Ratio of PIP events to CMP events: 4:1, 6:1, 8:1 or 10:1 based on engine cyl. 

Intermittent CMP signal – CMP signal in unexpected location 
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Coil Primary Ignition System Check Operation: 

DTCs P0351 – P0360 (Coil primary)  

P2300, P2303, P2306, P2309, P2312, P2315, P2318, P2321, 
P2324, P2327 (Coil driver short circuit low) 

P2301, P2304, P2307, P2310, P2313, P2316, P2319, P2322, 
P2325, P2328 (Coil driver short circuit high) 

P06D1 (Internal control module ignition coil control module 
performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 1 seconds 

 
 

Typical Coil primary ignition check entry conditions:   

Entry Condition Minimum Maximum 

Engine RPM for coil primary 200 rpm Minimum of 3200 rpm 

Positive engine torque Positive torque  

Battery Voltage 11 volts 16 volts 

 
Typical Coil primary ignition check malfunction thresholds: 

P035x (driver in module Ignition systems): 

Ratio of PIP events to IDM or NOMI events 1:1  

P035x, P23xx (driver on coil Ignition systems): 

Coil driver circuit current and/or voltage out of range of open and short circuit limits. 

P06D1 (driver on coil Ignition systems): 

Missing communication from coil driver IC. 

 

If an ignition coil primary circuit failure is detected for a single cylinder or coil pair, the fuel injector to that cylinder or 
cylinder pair will be shut off for 30 seconds to prevent catalyst damage. Up to two cylinders may be disabled at the 
same time on 6 and 8 cylinder engines and one cylinder is disabled on 4 cylinder engines. After 30 seconds, the 
injector is re-enabled. If an ignition coil primary circuit failure is again detected, (about 0.10 seconds), the fuel injector 
will be shut off again and the process will repeat until the fault is no longer present. Note that engine misfire can 
trigger the same type of fuel injector disablement. 
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Knock Sensor 

Due to the design of the knock sensor input circuitry, a short to battery, short to ground, or open circuit all 
result is a low knock signal voltage output. This output voltage is compared to a noise signal threshold 
(function of engine rpm and load) to determine knock sensor circuit high, circuit low or performance faults. 
 
Some PCM/ECM modules use a driver circuit that will periodically and actively test the knock sensor lines 
for short circuit faults. In these modules, supplemental codes can be set for the short circuit condition. 
 
The P130D code is associated with the "Low Speed Pre-Ignition" or "Mega Knock" strategy. Mega Knock is 
a phenomena present on GTDI engines during boosted operation. It is much more audible than normal 
engine knock and generates higher cylinder pressures that can result in the potential for engine damage. It 
tends to occur at lower engine speeds (< 3000 rpm) but may also occur at higher speeds. It tends to be an 
infrequent and random event. When it occurs, it may occur as a single event or as a burst event with 
multiple occurrences in rapid succession on the same cylinder. The code is set if the Mega Knock detection 
rate is too high. 
 

Knock Sensor Check 
Operation: 

 

DTCs P0325 – Knock Sensor 1 Circuit 

P0330 – Knock Sensor 2 Circuit 

P032A – Knock Sensor 3 Circuit 

P033A – Knock Sensor 4 CircuitP0327 – Knock Sensor 1 Circuit Low 

P0328 – Knock Sensor 1 Circuit High 

P0332 – Knock Sensor 2 Circuit Low 

P0333 – Knock Sensor 2 Circuit High 

P032C – Knock Sensor 3 Circuit Low 

P032D – Knock Sensor 3 Circuit High 

P033C – Knock Sensor 4 Circuit Low 

P033D – Knock Sensor 4 Circuit High 

P130D – Engine Knock / Combustion Performance – Forced Limited Power 

Monitor execution Continuous within entry conditions 

Supplemental circuit low and high codes:  Semi-continuous (periodically active) 
within entry conditions.  Knock sensor lines are actively tested for a single 
combustion event once every 250 engine cycles. 

Monitor Sequence None 

Sensors OK Not in failsafe cooling mode 

Monitoring Duration Circuit codes: ~10 seconds to detect fault. 

Supplemental circuit low and high codes:  ~1 to 2 minutes after engine start to 
detect fault.  This is a typical amount of time to acquire 2 consecutive failed 
samples from the periodically active test. 

Mega Knock: Event based.  See Malfunction thresholds below. 

 
Typical Knock Sensor check entry conditions:   

Entry Condition Minimum Maximum 

Time since engine start 2 to 5 sec  
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Engine Coolant Temperature 140 °F  

Engine load (circuit codes) 35%  

Engine load (supplemental circuit low and high codes)   

Engine load (Mega Knock codes) 90%  

Engine speed (circuit codes) 1500 rpm 6000 rpm 

Engine speed (supplemental circuit low and high codes)  4500 rpm 

Engine speed (Mega Knock codes) 1000 rpm 4000 rpm 

 
 

Typical Knock Sensor functional check malfunction thresholds: 

P0325 & P0330, P032A, P033A Knock signal too low (function of engine speed): < 20 normalized A/D counts 
(out of 255) 

P0327, P0332, P032C, P033C (used only for PCM/ECM with corresponding diagnostic circuit) 

Voltage level from active knock sensor circuit probe below limit 

P0328, P0333, P032D, P033D (used only for PCM/ECM with corresponding diagnostic circuit) 

Voltage level from active knock sensor circuit probe above limit) 

P130D Mega Knock detection rate too high: > 10 Mega Knock events within span of several thousand 
combustion events. 
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Engine Oil System Components 

Engine Oil Pressure (EOP) Switch 

The EOP switch is widely used on many applications. The switch is utilized on applications equipped with 
conventional oil pump; however, selectively it is used for variable oil pump system products as well.  The 
EOP switch is an on/off switch that turns on the ‘Low Oil Pressure Lamp’ on the instrument cluster whenever 
oil pressure is less than 6 psi (~41 kPa).  No DTC for low oil pressure is set. 

Engine Oil Pressure (EOP) Sensor 

The EOP sensor has been introduced in order to provide feedback for the Variable Oil Pump which is used 
to control oil pressure in the engine.  Unlike the EOP switch, the EOP sensor provides a voltage proportional 
to the actual oil pressure in one of the oil galleries.  The location of the EOP sensor varies, but it is usually 
mounted near the oil pump or the oil filter.  The EOP sensor is continuously monitored for circuit faults by 
monitoring the input voltage. A rationality check is performed using calculated average pressures during 
engine off and engine running conditions.  If a fault is detected by rationality check, then the ‘Low Oil 
Pressure’ Warning Lamp is illuminated on the instrument cluster. 

EOP Sensor Transfer Function 

Vout=(Vref) * (0.0008 * Pressure (in kPa) + 0.10) 

Volts Pressure, kPa Pressure, psi 
0.500 0 0 
0.660 40 5.80 
0.820 80 11.60 
0.980 120 17.40 
1.140 160 23.21 
1.300 200 26.11 
1.460 240 34.81 
1.620 280 40.61 
1.780 320 46.41 
1.940 360 52.21 
2.100 400 58.02 
2.260 440 63.82 
2.420 480 69.62 
2.580 520 75.42 
2.740 560 81.22 
2.900 600 87.02 
3.060 640 92.82 
3.220 680 98.63 
3.380 720 104.43 
3.700 800 116.03 
4.020 880 127.63 
4.340 960 139.24 
4.420 980 142.14 
4.500 1000 145.04 

 

   



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 272 OF 388  

 

EOP Sensor Circuit Check Operation: 

DTCs Analog Sensor 

   P0522: Engine Oil Pressure Sensor “A” Circuit Low 

   P0523: Engine Oil Pressure Sensor “A” Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 

EOP Sensor Circuit Check Entry Conditions: 

Battery voltage > 11.0 volts 

 

Typical EOP Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.43 volts or voltage > 3.40 volts 

 

EOP Sensor Rationality Test 

The EOP sensor is checked to determine whether the sensor reading is rational for the current operating conditions.  
If the sensor reading is too high when engine is not running (sensor stuck high fault), or the sensor reading is too low 
when engine is running (sensor stuck low fault), or the difference of engine oil pressure between engine running and 
not running is too small (sensor stuck in-range), a DTC is set.  Additionally, if the oil pressure indicated by the 
sensor is substantially lower than modelled oil pressure for calibratible time (measured signal lower than 
estimated), then a DTC is set.  (Tests for ‘sensor stuck low’ and ‘measured signal lower than estimated’ are 
not currently utilized.) 

Since the sensor stuck high test can only run when the engine is not running, monitor collects oil pressure samples 
whenever possible, such as when the PCM is powered up, the key is on, or after engine has shut down.  The sensor 
stuck in-range test runs and makes the pass/fail determination once per drive cycle.  Since the test requires both 
engine running and engine off oil pressure samples, the monitor determination is made either during engine start or 
after engine shut down. 
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EOP Sensor Rationality Check Operation: 

DTCs P0521: Engine Oil Pressure Sensor “A” Range/Performance 

Monitor Execution Stuck High: Once (up to three times) per driving cycle 

Stuck In-range: Once per driving cycle  

Stuck Low: Once per driving cycle 

Signal lower than estimated: Continuous 

Monitor Sequence None 

Sensors OK EOP 

Monitoring Duration for  

Stuck High 

Stuck High:  When first valid engine-off average pressure value is available 

Stuck In-range:  When first valid engine-off and engine-on average pressure 
values are available 

Stuck Low: When first valid engine-on average pressure value is available 

Signal lower than estimated: 5~10 seconds to register a malfunction 

 
Engine Oil Pressure Out of Range Test 

The pressure of the engine oil is monitored to ensure proper engine operation and avoid engine damage.  If abnormal 
engine oil pressure is observed with a properly functioning EOP sensor, then an appropriate DTC (either P0524 or 
P055F) is set, then ‘Low Oil Pressure’ Warning Lamp is illuminated on the instrument cluster and a FMEM 
(Failure Mode Effective Management) action is invoked. 

During engine operation, if the oil pressure drops below the minimum level required for internal engine 
protection for a calibrated period of time (normally, 5 seconds), then a P0524 is set.  For Mid-lock VCT 
engines only, an additional condition of extended period of VCT hard-locking request is recognized. Then 
after a calibratible period of time (normally, 10 seconds), a P0524 is set.  

If oil pressure exceeds a maximum threshold for a calibrated period of time, (normally, 5 seconds), then 
DTC P055F is set. 

Engine Oil Pressure (EOP)  Check Operation: 

DTCs P0524 - Engine Oil Pressure Too Low 

P055F - Engine Oil Pressure Out Of Range (Too High) 

Monitor Execution Continuous  

Monitor Sequence None  

Sensors OK EOP, EOT, ECT 

Monitoring Duration P0524 Engine Protection from low oil pressure: 5 seconds 

P0524 Extended VCT hard-locking command (Mid-lock VCT engine only): 10~25 
seconds 

P055F Engine Protection from high oil pressure: 5 seconds 
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Oil Pressure Control Solenoid 

A conventional mechanical oil pump is connected to and driven by the crankshaft and produces oil 
pressure proportional to engine speed, The Variable Oil Pump (VOP) is capable of varying its 
output oil pressure as necessary.  The Oil Pressure Control Solenoid, also known as Variable Oil 
Pump Control (VOPC), is a solenoid that controls the output of the Variable Oil Pump.   

There are two VOP systems currently being used. They are (1) a two-stage pressure system and 
(2) continuous variable pressure system.  The two-stage pressure system provides two pressure 
modes, low and high.  The continuous variable pressure system directly controls output pressure 
based on commands from the Variable Oil Pump Control (VOPC) solenoid. 

There are currently two different hardware configurations currently in use for these two systems. 
They are (1) Variable Displacement Oil Pump (VDOP) which controls the oil pump directly and (2) 
Active Oil Filter Adapter (AOFA) which controls the oil drain system.   

The VDOP adjusts the pump’s displacement using a moveable slide that controls the filling and 
draining of the oil in the reservoir via two ports in the pump.  The oil pressure control solenoid 
controls the amount of oil filling by partially or completely opening and closing the passage.  The 
AOFA consists of a conventional oil pump and a separate oil bypass line.  The oil pressure control 
solenoid opens and closes a bypass line which allows oil to drain back to the sump.  The VDOP 
can be configured to operate as both a two-stage pressure system as well as a continuous 
variable pressure system; however, the AOFA can only be used for a two-state pressure system.  
Regardless of pump and system types, the actual solenoid hardware is identical.  

The Variable Oil Pump Control (VOPC) solenoid is continuously monitored for circuit faults by the 
smart output driver.  If a fault is detected the appropriate DTC is set.  In addition, a functional 
check is performed to determine whether the oil control solenoid is stuck.   
 

Oil Pressure Control Solenoid Circuit Check: 

DTCs P06DA – Engine Oil Pressure Control Circuit/Open 

P06DB – Engine Oil Pressure Control Circuit Low 

P06DC – Engine Oil Pressure Control Circuit High 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds  

 

Typical Oil Control Solenoid Circuit Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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Typical Oil Control Solenoid Circuit Check Malfunction Thresholds: 

P06DA/P06DB/P06DC - Smart driver reports output circuit fault. 

 

Oil Pressure Control Solenoid Rationality Test 

For selective 2-stage pressure pump system, oil pressure control solenoid operation is checked with three event 
based tests.  If the measured pressure is lower than minimum target pressure more than a calibratible threshold 
when pump is transitioned from high pressure to low pressure, then DTC P06DD is set. (Stuck Low). If the pressure 
difference measured between pump transitions, either from low pressure to high pressure or high pressure to low 
pressure, is smaller than a calibratible threshold, then DTC P06DD is set. (Stuck In-Range). If the measured pressure 
is greater than maximum target pressure more than a calibratible threshold when pump is transitioned from low 
pressure to high pressure, then DTC P06DE is set. (Stuck High) 

For continuously variable oil pump system, oil pressure control solenoid operation is checked continuously by 
comparing measured raw oil pressure to expected oil pressure calculated from the desired pressure model.  If the 
absolute pressure difference between actual and desired is greater than calibratible threshold, then DTC P06DD is 
set after calibratible time period. (Pressure Out of Target/Expected) 

 

Oil Pressure Control Solenoid Functional Check: 

DTC 
P06DD – Engine Oil Pressure Control Performance/Stuck Off 

P06DE – Engine Oil Pressure Control Stuck On 

Monitor execution 
2 stage: On pressure mode (Hi/Lo) change 

Continuous variable: Continuous 

Monitor Sequence None 

Sensors/Actuators OK EOP, EOT, ECT 

Monitoring Duration 
2 stage: < 1 seconds to register a malfunction once occurred 

Continuous variable:  10 seconds 

 

Typical Oil Control Solenoid Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Time since engine start 30 seconds  
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Engine Oil Temperature (EOT) Sensor 

The Engine Oil Temperature (EOT) sensor measures the temperature of engine oil circulating through the oil 
gallery.  Although the location of the sensor varies, usually it is located nearby the oil pump, mounted on the 
engine, along with the engine oil pressure sensor.  The EOT sensor is checked for any circuit faults by 
monitoring the input voltage and checked for rationality by comparing the measure EOT value against an 
inferred EOT value.  If any fault is detected during two contiguous trips, then the fault will be indicated. 

EOP Sensor Transfer Function 

Volts Temperature, degrees F Temperature, degrees C 

4.886 -40 -40 
4.845 -31 -35 
4.792 -22 -30 
4.640 -4 -20 
4.409 14 -10 
4.084 32 0 
3.664 50 10 
3.173 68 20 
2.650 86 30 
2.142 104 40 
1.685 122 50 
1.299 140 60 
0.994 158 70 
0.757 176 80 
0.577 194 90 
0.441 212 100 
0.339 230 110 
0.262 248 120 
0.205 266 130 
0.161 284 140 
0.143 293 145 
0.128 302 150 

 

EOT Sensor Circuit Check Operation: 

DTCs Analog Sensor 

P0197: Engine Oil Temperature Sensor “A” Circuit Low 

P0198: Engine Oil Temperature Sensor “A” Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Monitoring Duration 5 seconds to register a malfunction 
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EOT Senor Circuit Check Entry Conditions: 

Battery voltage > 11.0 volts 

 

Typical EOT Censor Circuit Check Malfunction Thresholds: 

Voltage < 0.16 volts or Voltage > 4.93 volts 

 

EOT Sensor Rationality Test 

The EOT sensor value is continuously compared to an inferred EOT value to determine whether the sensor reading 
is rational and appropriate for the current condition.  If a discrepancy between the sensor value and the inferred value 
is observed, a P0196 DTC is set.  In addition, the EOT value is checked during KOER self-test. An out of range 
sensor sets a P1184 DTC. 

 

EOT Sensor Rationality Check Operation: 

DTCs P0196: Engine Oil Pressure Sensor “A” Range/Performance 

P1184: Engine Oil Temperature Sensor Out Of Self Test Range 

Monitor Execution P0196: Continuous 

P1184: As requested 

Monitor Sequence None 

Sensors OK ECT 

Monitoring Duration Usually 5 seconds to register a malfunction 
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Engine Outputs  

The Idle Air Control (IAC) system is functionally checked by monitoring the closed loop idle speed correction required 
to maintain the desired idle rpm. If the proper idle rpm cannot be maintained and the system has a high rpm (+200) 
or low rpm error (-100) greater than the malfunction threshold, an IAC malfunction is indicated. (P0507, P0506) 

 
IAC Check Operation:  

DTCs P0507 (functional - overspeed) 

P0506 (functional - underspeed) 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 15 seconds 

 
Typical IAC functional check entry conditions:   

Entry Condition Minimum Maximum 

Engine Coolant Temp 150 oF  

Time since engine start-up 30 seconds  

Closed loop fuel Yes  

Throttle Position (at idle, closed throttle, no dashpot) Closed Closed 

 
Typical IAC functional check malfunction thresholds: 

For underspeed error:   Actual rpm 100 rpm below target, closed-loop IAC correction > 1 lb/min 

For overspeed error:   Actual rpm 200 rpm above target, closed-loop IAC correction < .2 lb/min 

 
The PCM monitors the "smart" driver fault status bit that indicates either an open circuit, short to power or short to 
ground. 
 

Injector Check Operation:  

DTCs P0201 through P0210 (opens/shorts) 

Monitor execution Continuous within entry conditions 

Monitor Sequence None 

Monitoring Duration 5 seconds 

 
Typical injector circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  
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Electronic Returnless Fuel System 

 
Electronic Returnless Fuel Systems (ERFS) utilize a Fuel Pump Driver Module (FPDM) to control fuel pressure. 
The PCM uses a Fuel Rail Pressure Sensor (FRP) for feedback. The PCM outputs a duty cycle to the FPDM to 
maintain the desired fuel rail pressure. During normal operation, the PCM will output a FP duty cycle from 5% to 
51%. The FPDM will run the fuel pump at twice this duty cycle, e.g. if the PCM outputs a 42% duty cycle, the 
FPDM will run the fuel pump at 84%. If the PCM outputs a 75% duty cycle, the FPDM will turn off the fuel pump. 
 
The FPDM returns a duty cycled diagnostic signal back to the PCM on the Fuel Pump Monitor (FPM) circuit to 
indicate if there are any faults in the FPDM. 
 
If the FPDM does not out any diagnostic signal, (0 or 100% duty cycle), the PCM sets a P1233 DTC. This DTC is 
set if the FPDM loses power. This can also occur if the Inertia Fuel Switch is tripped. 
 
If the FPDM outputs a 25% duty cycle, it means that the fuel pump control duty cycle is out of range. This may 
occurs if the FPDM does not receive a valid control duty cycle signal from the PCM. The FPDM will default to 
100% duty cycle on the fuel pump control output. The PCM sets a P1235 DTC. 
 
If the FPDM outputs a 75% duty cycle, it means that the FPDM has detected an open or short on the fuel pump 
control circuit. The PCM sets a P1237 DTC. 
 
If the FPDM outputs a 50% duty cycle, the FPDM is functioning normally. 
 
 

Fuel Pump Driver Module Check Operation: 

DTCs P1233 – FPDM disabled of offline 

P1235 – Fuel pump control out of range 

P1237 – Fuel pump secondary circuit 

Monitor execution Continuous, voltage > 11.0 volts 

Monitor Sequence None 

Monitoring Duration 3 seconds 
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Mechanical Returnless Fuel System (MRFS) — Single Speed 

An output signal from the PCM is used to control the electric fuel pump. The PCM grounds the FP circuit, which is 
connected to the coil of the fuel pump relay. This energizes the coil and closes the contacts of the relay, sending 
B+ through the FP PWR circuit to the electric fuel pump. When the ignition is turned on, the electric fuel pump runs 
for about 1 second and is turned off by the PCM if engine rotation is not detected. 
 
The FPM circuit is spliced into the fuel pump power (FP PWR) circuit and is used by the PCM for diagnostic 
purposes. With the fuel pump on and the FPM circuit high, the PCM can verify the FP PWR circuit from the fuel 
pump relay to the FPM splice is complete. It can also verify the fuel pump relay contacts are closed and there is a 
B+ supply to the fuel pump relay. 
 
 
Mechanical Returnless Fuel System (MRFS) — Dual Speed 

The FP signal is a duty cycle command sent from the PCM to the fuel pump control module. The fuel pump control 
module uses the FP command to operate the fuel pump at the speed requested by the PCM or to turn the fuel 
pump off. A valid duty cycle to command the fuel pump on, is in the range of 15-47%. The fuel pump control 
module doubles the received duty cycle and provides this voltage to the fuel pump as a percent of the battery 
voltage. When the ignition is turned on, the fuel pump runs for about 1 second and is requested off by the PCM if 
engine rotation is not detected. 
 

FUEL PUMP DUTY CYCLE OUTPUT FROM PCM 
 

FP Duty Cycle 
Command 

PCM Status Fuel Pump Control Module Actions 

0-15% Invalid off duty cycle The fuel pump control module sends a 20% duty cycle 
signal on the fuel pump monitor (FPM) circuit. The fuel 
pump is off. 

37% Normal low speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

47% Normal high speed operation. The fuel pump control module operates the fuel pump at 
the speed requested. The fuel pump control module sends 
a 60% duty cycle signal on FPM circuit. 

51-67% Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

67-83% Valid off duty cycle The fuel pump control module sends a 60% duty cycle 
signal on FPM circuit. The fuel pump is off. 

83-100%  Invalid on duty cycle. The fuel pump control module sends a 20% duty cycle 
signal on the FPM circuit. The fuel pump is off. 

 
The fuel pump control module communicates diagnostic information to the PCM through the FPM circuit. This 
information is sent by the fuel pump control module as a duty cycle signal. The 5 duty cycle signals that may be 
sent are listed in the following table. Some vehicles, e.g. the 5.2L Mustang, use two fuel pump control modules to 
supply enough fuel to the engine. The fuel pump modules are the same, there are simply two of them (“A” and “B”). 
The second pump uses a different set of DTCs for the same set of faults. Both pumps are driven by the same PCM 
output. 
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FUEL PUMP CONTROL MODULE DUTY CYCLE SIGNALS 

 
Duty Cycle  Comments 
20% This duty cycle indicates the fuel pump control module is receiving an invalid duty cycle from the 

PCM. 
30% This duty cycle indicates a pump driver module (PEM) internal error. This status in applicable 

only to Omron Gen.II or higher modules. 
40%  
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is receiving an invalid event notification signal from the RCM. For vehicles without event 
notification signal, this duty cycle indicates the fuel pump control module is functioning normally. 

60% 
 

For vehicles with event notification signal, this duty cycle indicates the fuel pump control module 
is functioning normally. 

80%  This duty cycle indicates the fuel pump control module is detecting a concern with the secondary 
circuits. 

 
 
 

MRFS Check Operation:  

DTCs P025A – Fuel Pump A Control Circuit (opens/shorts) 

P025B – Invalid Fuel Pump A Control Data (20% duty cycle from FPM) 

P0627 – Fuel Pump A Secondary Circuit (80% duty cycle from PFM) 

P064A – Fuel Pump A Driver Module Internal Error (30% duty cycle from PFM) 

U2010B – Fuel Pump A Disabled Circuit (40% duty cycle from FPM) 

U0109 – Loss of Communication with Fuel Pump Module A 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical MRFS check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical MRFS check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P025B - Fuel Pump Monitor duty cycle feedback of 20% 

P0627 – Fuel Pump Monitor duty cycle feedback of 80% 

P064A – Fuel Pump Monitor duty cycle feedback of 30% 

U210B – Fuel Pump Monitor duty cycle feedback of 40% 

U0191 - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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MRFS Check Operation:  

DTCs P025A – Fuel Pump A/B Control Circuit (opens/shorts) 

P027B – Invalid Fuel Pump B Control Data (20% duty cycle from FPM) 

P2632 – Fuel Pump B Secondary Circuit (80% duty cycle from PFM) 

P26EA – Fuel Pump B Driver Module Internal Error (30% duty cycle from PFM) 

U2010C – Fuel Pump B Disabled Circuit (40% duty cycle from FPM) 

U016C – Loss of Communication with Fuel Pump Module B 

Monitor execution once per driving cycle 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 2 seconds 

 
Typical MRFS check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11 volts  

 
Typical MRFS check malfunction thresholds: 

P025A - Smart Fuel Pump output driver in PCM/ECM indicates fault 

P027B - Fuel Pump Monitor duty cycle feedback of 20% 

P2632 – Fuel Pump Monitor duty cycle feedback of 80% 

P26EA – Fuel Pump Monitor duty cycle feedback of 30% 

U210C – Fuel Pump Monitor duty cycle feedback of 40% 

U016C - No Fuel Pump Monitor duty cycle feedback (i.e. 0% or 100% duty cycle) 
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There are several different styles of hardware used to control airflow within the engine air intake system. In general, 
the devices are defined based on whether they control in-cylinder motion (charge motion) or manifold dynamics 
(tuning). Systems designed to control charge motion are defined to be Intake Manifold Runner Controls. IMRC 
systems generally have to modify spark when the systems are active because altering the charge motion affects 
the burn rate within the cylinder. Systems designed to control intake manifold dynamics or tuning are defined to be 
Intake Manifold Tuning Valves. IMTV systems generally do not require any changes to spark or air/fuel ratio 
because these systems only alter the amount of airflow entering the engine. 
 
Intake Manifold Runner Control Systems 

The Intake Manifold Runner Control (Charge Motion Control Valve) that has been used on vehicle programs with 
the 5.0L and 5.2L engines (Mustang and F150) since 2015 MY consists of a manifold mounted vacuum actuator 
and a PCM controlled electric solenoid. The linkage from the actuator attaches to the manifold butterfly plate lever 
for each bank. The IMRC actuator and manifold are composite/plastic with a single intake air passage for each 
cylinder. The passage has a butterfly valve plate that blocks most of the opening when actuated, leaving the top of 
the passage unblocked to generate turbulence. Vacuum holds the butterfly valve plates closed, the return spring 
opens the butterfly valve plates when vacuum is released. There is a monitor circuit for each bank to provide 
feedback to the PCM indicating butterfly valve plate position. 
 
Below approximately 3000 rpm, the vacuum solenoid will be energized. This will allow manifold vacuum to be 
applied and the butterfly valve plates to remain closed. Above approximately 3000 rpm, the vacuum solenoid will 
be de-energized. This will allow vacuum to vent from the actuator and the butterfly valve plates to open.  
 

IMRC System Check Operation: 

DTCs Vacuum actuated, V engine: 
P2004 – IMRC stuck open, Bank 1 
P2005 – IMRC stuck open, Bank 2 
P2006 – IMRC stuck closed, Bank 1 
P2007 – IMRC stuck closed, Bank 2 
P2008 - IMRC Control Circuit 
P2011 – IMRC Control Circuit, Bank 2 
P2016 – IMRC Position Sensor Circuit Low, Bank 1 
P2021 – IMRC Position Sensor Circuit Low, Bank 2 
P2017 – IMRC Position Sensor Circuit High, Bank 1 
P2022 – IMRC Position Sensor Circuit High, Bank 2 
P2015 – IMRC Position Sensor Over Travel, Bank 1 
P2020 – IMRC Position Sensor Over Travel, Bank 2 

Monitor execution Continuous, after ECT > 40 deg F 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Electrical: 5 seconds for circuit check 
Functional: 4 events for stuck/over travel check 

 
Typical IMRC functional check malfunction thresholds 

IMRC plates do not match commanded position / exceed operational range (functional) 
IMRC position sensors open/shorted, (< 0.24 volts, > 4.7 volts) 
IMRC control circuit (electrical, indicated by driver circuit) 
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Intake Manifold Tuning Valve Systems 

The intake manifold tuning valve (IMTV) is a motorized actuated unit mounted directly to the intake manifold. The 
IMTV actuator controls a shutter device attached to the actuator shaft. There is no monitor input to the PCM with 
this system to indicate shutter position. 
 
The motorized IMTV unit will not be energized below approximately 2600 rpm or higher on some vehicles. The 
shutter will be in the closed position not allowing airflow blend to occur in the intake manifold. Above approximately 
2600 rpm or higher, the motorized unit will be energized. The motorized unit will be commanded on by the PCM 
initially at a 100 percent duty cycle to move the shutter to the open position and then falling to approximately 50 
percent to continue to hold the shutter open. 
 
 

IMTV Check Operation: 

DTCs P1549 or P0660 - IMTV output electrical check (does not illuminate MIL) 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds 
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Engine Cooling System Outputs 

The engine cooling system may contain multiple control valves for improving fluid warm-up rates of both the engine 
and transmission. These valves are PCM controlled and primarily used for thermal control of engine metal and 
transmission fluid temperatures by diverting engine coolant to the appropriate component.  These digital outputs 
include an engine coolant bypass valve, a heater core shut-off valve, an active transmission heating valve, and an 
active transmission cooling valve.  

 

 
 
The Engine Coolant Bypass Valve is normally closed (de-energized) forcing all of the engine coolant through the 
radiator to provide maximum “cooling” of the engine and components when the thermostat is open. When opened, 
a portion of the engine coolant bypasses the radiator providing for coolant pressure and flow control. The Heater 
Core Shut Off valve has a single purpose which is to limit coolant flow for fast engine warm-up. The active 
transmission cooling valve will transfer engine coolant from the sub-radiator to the transmission oil cooler when 
energized, resulting in a heat transfer from the transmission into the engine coolant (over-temperature control of 
the transmission). The active transmission heating valve is used to provide hot engine coolant to the TOC to 
improve transmission fluid temperature control.  
  

Powertrain Cooling Coolant Schematic
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The Engine Coolant Radiator Bypass Valve output circuit is checked for opens and shorts (P26B7). 

Engine Coolant Bypass Valve Check Operation: 

DTCs P26B7 – Engine Coolant Bypass Valve "C" Control Circuit 

where "C" is defined as "Engine Coolant Radiator" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Engine Coolant Bypass Valve check malfunction thresholds: 

P26B7 - Smart driver reports output circuit fault. 

 
 
The Engine Coolant Cabin Heating (Heater Core) Bypass Valve output circuit is checked for opens and shorts 
(P26BD). 

Engine Coolant Cabin Heating Bypass Valve Check Operation: 

DTCs P26BD – Engine Coolant Bypass Valve "D" Control Circuit 

where "D" is defined as "Engine Coolant Cabin Heating" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Engine Coolant Cabin Heating Bypass Valve check malfunction thresholds: 

P26BD - Smart driver reports output circuit fault. 
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The Active Transmission Heating Valve output circuit is checked for opens and shorts (P2681). 

Active Transmission Heating Valve Solenoid Check Operation: 

DTCs P2681 – Engine Coolant Bypass Valve "A" Control Circuit 

where "A" is defined as "Engine Coolant Auto Trans Cooler Flow" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds 

 
Typical Active Transmission Heating Valve Solenoid check malfunction thresholds: 

P26B7 - Smart driver reports output circuit fault.  

 
The Active Transmission Cooling Valve output circuit is checked for opens and shorts (P26AC). 

Active Transmission Cooling Valve Solenoid Check Operation: 

DTCs P26AC – Engine Coolant Bypass Valve "B" Control Circuit 

Where "B" is defined as "Engine Coolant Auto Trans Cooling" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical Active Transmission Cooling Valve Solenoid check malfunction thresholds: 

P26AC - Smart driver reports output circuit fault. 
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Auxiliary Coolant System Pumps 
 
Some engines will include an auxiliary coolant system pump that is PCM controlled. This is a second cooling pump 
in the main cooling loop. It is a low power electrically controlled pump which is used to provide engine coolant flow 
under conditions when the engine is not running and the main mechanical cooling pump is inactive. These auxiliary 
pumps can be used for two primary purposes: 1) to provide coolant flow through the cabin heat exchanger (heater 
core) which generates heat for the vehicle cabin (stop/start equipped vehicles), and 2) to provide coolant flow to 
engine components for the purposes of component protection after the engine is shut-off. On turbo equipped 
vehicles, engine coolant is used to cool the turbo system bearings resulting in a thermal transfer of heat into the 
coolant. After-run coolant flow may be required to prevent localized coolant boiling that can damage some cooling 
system components (particularly the degas bottle). 
 
Coolant Pump “A” 
 
"A" is defined as "High Temp Loop Aux Pump - Cabin Heating" and refers to the auxiliary pump in the primary 
coolant loop which supplies the heater core for cabin heating. It is used on stop/start applications and HEV/PHEV 
applications. 
 
The auxiliary cooling pump diagnostics include circuit checks for Open (P2600), short-to-power (P2603), short-to-
ground (P2602), and a functional performance check (P2601). 
 

Auxiliary Coolant Pump “A” Check Operation: 

DTCs P2600 – Coolant Pump “A” Control Circuit/Open 

P2601 – Coolant Pump “A” Control Performance/Stuck Off 

P2602 – Coolant Pump “A” Control Circuit Low 

P2603 – Coolant Pump “A” Control Circuit High 

"A" is defined as "High Temp Loop Aux Pump - Cabin Heating" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical auxiliary cooling pump “A”circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 

Typical auxiliary cooling pump “A”circuit check malfunction thresholds: 

P2602/P2603 - Smart driver reports output circuit fault. 
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Coolant Pump “B” 
 
"B" is defined as High Temp Loop Aux Pump - Component Cooling #1" and refers to the auxiliary pump in the 
secondary coolant loop which supplies the CAC and turbo. 
 
The auxiliary cooling pump diagnostics include circuit checks for Open (P261A), short-to-power (P261D), short-to-
ground (P261C), and a functional performance check (P26B1). 
 

Auxiliary Coolant Pump “B” Check Operation: 

DTCs P261A – Coolant Pump “B” Control Circuit/Open 

P261B1 – Coolant Pump “B” Control Performance/Stuck Off 

P261C – Coolant Pump “B” Control Circuit Low 

P261D – Coolant Pump “B” Control Circuit High 

"B" is defined as High Temp Loop Aux Pump - Component Cooling #1" 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical auxiliary cooling pump “B”circuit check entry conditions:   

Entry Condition Minimum Maximum 

Battery Voltage 11.0 volts  

 
 

Typical auxiliary cooling pump “B”circuit check malfunction thresholds: 

P261C/P261D - Smart driver reports output circuit fault. 
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Exhaust Flow Control Valve - Exhaust Tuning 

 
Exhaust flow control valves are used to control exhaust acoustics under differing vehicle operating conditions. The 
valve controls the exhaust flow through two flow paths within the muffler. The new EXTUN valves (MY2018+) are 
not binary (fully open, fully closed) and can be controlled at different positions within the full range of motion. The 
valve actuator is connected to the vehicle with 4 wires: PWM command line, PWM position feedback line, and Power 
and Ground lines to provide power to the actuator  

The PWM signal is sent by the PCM/ECM on the PWM command line to control the exhaust valve position and the 
measured position is sent back by the actuator to the ECM/PCM. Dual bank exhaust systems have two valves (one 
per bank) controlled by a single PCM output. 

 

The actuator consists of electric motor, worm gear, position sensor and electronic control unit all integrated into a 
housing. The actuator is connected to the valve (in the exhaust pipe) via a spring (displayed in figure on the right) 

  

Fig. 1: Exhaust flow control valve with shield(left) and without shield (right: showing spring link) 
 

With the new valves, separate circuit faults can be identified for the command line and the feedback line on the two 
exhaust banks. 

Exhaust Flow Control Valve Check Operation: 

DTCs Bank 1: 

P26C5: Exhaust Flow Control Valve “A” Control Circuit/Open 

P26C6: Exhaust Flow Control Valve “A” Control Circuit Low 

P26C7: Exhaust Flow Control Valve “A” Control Circuit High 

P26FE: Exhaust Flow Control Valve “A” Control Performance 

Bank 2: 

P2BF8: Exhaust Flow Control Valve “A” Control Circuit/Open 

P2BF9: Exhaust Flow Control Valve “A” Control Circuit Low 
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P2BFA: Exhaust Flow Control Valve “A” Control Circuit High 

P2BFB: Exhaust Flow Control Valve “A” Control Performance 

Monitor execution continuous  

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration 5 seconds  

 
Typical Exhaust Flow Control Valve check malfunction thresholds: 

P26C5, P25C6, P25C7 – Smart driver reports output circuit fault 

P26FE – Exhaust Flow Control Valve reports stuck valve (via PWM line) 

 
Exhaust Flow Control Valve - Rationality Test 

The EXTUN rationality test is performed when the engine is running and is a continuous test. If the measured 
valve position (reported via PWM line) is not within a threshold of commanded valve position (due to a stuck 
valve, broke linkage, ice formation around the valve, etc.) then the ambient temperature is checked.  

If the vehicle is in a cold ambient condition (near or below freezing temperatures) then the valve rationality 
diagnostic is delayed until the exhaust temperature has passed a threshold(function of AAT) and the engine 
has been running for a certain amount of time (function of AAT). Once these conditions are met, the valve is 
toggled between pre-set open and close positions a calibratable number of times. If the measured valve 
position starts following the commanded valve position then the valve is considered to be working properly, 
otherwise the rationality DTCs (P26FE for Bank1 and P2BFB for Bank2) are set. 

If the vehicle is in a warm ambient condition then the rationality DTCs are set after a fault maturity time. 

Exhaust Flow Control Valve Rationality Check Operation: 

DTCs P26FE: Exhaust Flow Control Valve "A" Control Performance 
P2BFB: Exhaust Flow Control Valve "B" Control Performance 

Monitor Execution Continuous 
Monitor Sequence None 
Sensors OK Not applicable 
Monitoring Duration Varies depending on ambient conditions 

 

Typical Exhaust Flow Control Valve Rationality Check Malfunction Thresholds: 

Measured valve position outside the threshold band of Commanded valve position on any of the two valves 
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Active Mounts (ACMTS) 

Active mounts are the switchable engine mounts that are controlled by the ECM/PCM using a simple solenoid 
to control the NVH of the engine. When the solenoid is energized, the mounts are in Decoupled state, i.e. 
there is a gap between engine and the frame which reduces the engine vibration to be transferred to the 
vehicle body. When the solenoid is de-energized, the engine is in contact with the frame (Coupled state). 
Depending on the application there can be a single solenoid governing 2 active mounts or 2 separate solenoids 
governing individual active mounts (left and right). 

 
Fig. 2: System schematic of the switchable mounting system 

Separate circuit faults can be identified for left and right active mounts. 

Active Mounts Circuit Check Operation: 

DTCs Bank 1: 
P0A14: Engine Mount Control "A" Circuit/Open 
P0A15: Engine Mount Control "A" Circuit Low 
P0A16: Engine Mount Control "A" Circuit High 
Bank 2: 
P0AB6: Engine Mount Control "B" Circuit/Open 
P0AB7: Engine Mount Control "B" Circuit Low 
P0AB8: Engine Mount Control "B" Circuit High 

Monitor execution Continuous  
Monitor Sequence None 
Sensors OK Not applicable 
Monitoring Duration 5 seconds to register a malfunction 

 

Typical Active Mounts check malfunction thresholds: 

All DTCs listed above – Low level driver reports a fault which is matured in the PCM strategy 
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Battery and Battery Charging Systems 

Low Voltage Battery Charging System - Overview 

The 12V battery is charged by the Direct Current/Direct Current (DC/DC) converter control module. It is enabled 
when the high voltage battery contactors have closed, providing high-voltage power to the DC/DC converter 
control module. 

The Battery Monitoring Sensor continuously monitors the battery state of charge condition and provides the BCM 
with this information. The BCM communicates this information to the PCM over the High Speed CAN network (HS-
CAN). The PCM communicates the battery desired set point to the DC/DC converter control module which 
supplies the necessary charge voltage to the 12V battery. The Battery Monitoring Sensor also estimates losses in 
the battery capacity over time. The Battery Monitoring Sensor should only be reset when the battery is replaced.  

The Battery Monitoring Sensor is clamped directly to the negative terminal of the battery and grounds to the vehicle 
at the chassis ground connection point through the negative battery cable and eyelet. It is part of the negative 
battery cable and cannot be serviced separately. 
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The PCM monitors the low voltage battery for charging performance. 

Low Voltage Battery Check Operation: 

DTCs P057F - Battery State of Charge Performance. 

Monitor execution During vehicle / engine off while on plug-in charge 

Monitor Sequence None 

Sensors OK  

Monitoring Duration  

 
 

Low Voltage Battery check malfunction thresholds: 

Low Voltage Battery current / time > 6 amps / 60 min 

Low Voltage Battery temperature gradient too high, gradient counter > 3 

Low Voltage Battery temperature.> 140 deg F 
 
 

High Voltage Battery Charging System - Overview 

The high voltage battery charging system is responsible for charging the high voltage battery while the vehicle is 
not operating. It consists of an Electric Vehicle Supply Equipment (EVSE), Secondary OBD Module and Charge 
Status Indicator (CSI).  

The EVSE is an external AC charger that connects to an external voltage source and the vehicle charge port when 
the vehicle is not operating to charge the high voltage battery. The 120V (AC Level 1) charger and cord set plugs 
into a standard 120V AC outlet and comes with the vehicle when purchased. The 120V charger is rated up to 12 
amps or up to 16 amps depending on the household receptacle being used. It is recommended to use a dedicated 
120V electrical outlet to ensure adequate current supply for charging. A 240V (AC Level 2) charging station can 
also be utilized which is rated up to 80 amps.  

The SOBDM, also known as the Battery Charger Control Module (BCCM) or the on-board charger, is a liquid-
cooled component that charges the high voltage battery when the vehicle is not operating and plugged into a 
(120V or 240V) EVSE. Its primary function is to coordinate charging operations and convert AC to DC, while 
maintaining electrical isolation between the EVSE and the rest of the vehicle. The SOBDM incorporates an 
integrated module that communicates with other modules over the HS-CAN. 

When the EVSE cord is plugged in, the SOBDM wakes up by sensing a control pilot signal. The duty cycle of the 
pilot signal is analyzed by SOBDM to determine AC line capacity and the frequency is monitored to make sure it is 
in the proper range. The EVSE monitors the pilot signal to determine when to turn on AC output. A separate 
proximity circuit signal is analyzed by SOBDM to confirm if the connection is stable and the S3 button on the 
external charger cord is released. If both signals are in correct range, the SOBDM transmits an on-plug message 
via HEV HS-CAN. The SOBDM confirms the gear position is in park and that the vehicle is not in torque-producing 
mode via HEV HS-CAN and closes an internal S2 switch signaling the EVSE to send AC voltage to the SOBDM. 
The high voltage system does not charge if the gear position is not in park or if the vehicle is in a torque-producing 
mode. The SOBDM is ready for high voltage power conversion when it transmits a charger-ready message via the 
HEV HS-CAN. 

The SOBDM internally transitions from a ready state to charging state of the high voltage battery upon receipt of a 
charging message from the BECM via the HEV HS-CAN. When the Battery Energy Control Module (BECM) status 
goes from a charge ready to a charging state the charge contactors are closed to begin charging the high voltage 
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battery. The SOBDM limits the voltage and current to the high voltage battery based on the maximum voltage and 
current requests from the BECM via the HEV HS-CAN. The SOBDM transmits high voltage and current output 
internal measurements to the BECM via the HEV HS-CAN. 

During high voltage charging, the BECM monitors the coolant and cooling fan request from SOBDM via the HEV 
HS-CAN. BECM controls the Motor Electronics Coolant Pump (MECP) by following set point being transmitted by 
SOBDMC via the HEV HS-CAN, this allows coolant to be flowing into the SOBDM to cool SOBDM. The SOBDM 
monitors its internal temperature and requests the charger coolant flow and cooling fan speed accordingly to 
prevent overheating. The requests are being transmitted to BECM and SOBDMC via the HEV HS-CAN. If a 
change in the coolant or cooling fan request from SOBDM is detected, BECM will wake up the SOBDMC to have 
SOBDMC control the cooling fan and provide BECM the MECP set point, respectively. 

If the release button (S3) on the EVSE is pressed while low-voltage or high-voltage charging is in progress, the 
SOBDM detects a change of proximity circuit voltage. The high-voltage charging stops. The SOBDM disables 
power conversion and opens the internal S2 switch. When the EVSE detects an open S2 switch by sensing a 
voltage change in pilot signal, it drops the AC voltage output to zero so the charger cord can be safely removed. 
This prevents arcing of the charge port terminals when the EVSE cord is disconnected. 

The CSI displays the current SoC and charging operations of the high voltage battery. When plugged into an 
external power source (120 or 240 volts), the CSI activates the light ring around the charge inlet port and performs 
a cord acknowledgment. If successful, this sequence flashes one white light segment one at a time in order. The 
segments shut off and this sequence repeats 2 times. The CSI displays charging, charging faults, and charging 
status. The light ring is segmented into five equal LEDs, each indicating the state of charge:  

 One segment flashing < 20% charged •  

 One segment lit (one segment flashing) >= 20% charged 

 Two segments lit (one segment flashing) >= 40% charged 

 Three segments lit (one segment flashing) >= 60% charged.  

 Four segments lit (one segment flashing) >= 80% charged.  

A flashing ring segment indicates a charge is in progress. When all five LEDs are solidly lit, the charging operation 
is complete. If less than five LEDs are lit solid charging is not completed. When the charge is completed, an 
internal timer starts to do a 30-second shutoff to turn the LEDs off and put the module to sleep. If there is an off-
board fault, all LED segments flash red rapidly for 30 seconds before going to sleep. If there is an on-board fault, all 
LED segments lit solid red for 30 seconds before going to sleep. LEDs illumination varies depending if it is daytime 
or nighttime. The LED illumination timer is also calibratable, default to be 30 seconds.  

DCDC

BECM

SOBDM

EVSE

SOBDMC

PCM

CSI

BCMBMS

LIN

Hardwire

HS‐CAN  
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Battery Charge Control Module Output Voltage Check: 

DTCs P0D20 - Battery Charger "A" Output Voltage Performance. 

Monitor execution P0D20:  

 Condition #1: Charger in charging or charger ready state, high 
voltage battery is in charging state and charge contactor is 
closed 

 Condition #2: Charger in charging or charger ready state 

 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 10 sec 

 
 

Battery Charge Control Module Output Voltage Thresholds: 

P0D20:  

 Threshold #1: Charger output voltage is less than 223V 

 Threshold #2: Charger output voltage is greater than 433V 

 
 
 

Battery Charge Control Module Output Current Check: 

DTCs P0D20 - Battery Charger "A" Output Voltage Performance. 

Monitor execution P0D20:  

 Condition #3: Charger in charging state, vehicle is connected 
to AC level 1 EVSE 

 Condition #4: Charger in charging state, vehicle is connected 
to AC level 2 EVSE 

 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 10 sec 

 
 

Battery Charge Control Module Output Current Thresholds: 

P0D20: 
 Threshold #3: Charger output current is greater than 6A. 

 Threshold #4: Charger output current is greater than 14A. 

 

Battery Charge Control Module Output Power Performance Check: 
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DTCs P0D5C - Battery Charger Hybrid/EV Battery Output Power 
Performance. 

Monitor execution P0D5C:  

 Condition #1: High voltage battery in charging state, charger 
internal DC current set point is greater than 3A, and battery 
charger is not thermal limiting 

 Condition #2: High voltage battery in charging state and 
BECM’s charge voltage request is greater than 0V 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 5 second 

 
Battery Charge Control Module Output Voltage Thresholds: 

P0D5C: 
 Threshold #1: The difference between charger calculated 5-minute charger average output current 

and charger actual 5-minute average output current is greater than 1A 

 Threshold #2: Charger is not in charging state for 5 seconds 

 

Battery Charge Control Module Contactor Power Enable Circuit Performance Check: 

DTCs P2C94 - Hybrid/EV Battery Contactor Control Supply Circuit Low. 

Monitor execution P2C94: Charger is commanding contactor power enable circuit 
driver on 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Event based 

 
 

Battery Charge Control Module Output Voltage Thresholds: 

P2C94 – Charger contactor power enable circuit measurement indicates circuit voltage is low 

 

Battery Charge Control Module CAN Communication Performance Check: 

DTCs U0293 - Lost Communication with Hybrid/EV Powertrain Control 
Module. 

U0100 - Lost Communication With ECM/PCM "A". 

U0594 - Invalid Data Received From Hybrid/EV Powertrain Control 
Module. 

U0401 - Invalid Data Received from  ECM/PCM “A”. 

U0111 - Lost Communication With Battery Energy Control Module "A". 

U0412 - Invalid Data Received From  Battery Energy Control Module 
"A". 
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Monitor execution U0293: Charger evaluates the vehicle condition requires HPCM to be 
awake 

U0100: Charger evaluates the vehicle condition requires PCM to be 
awake 

U0594: Charger evaluates the vehicle condition requires HPCM to be 
awake 

U0401: Charger evaluates the vehicle condition requires PCM to be 
awake 

U0111: Charger evaluates the vehicle condition requires BECM to be 
awake 

U0412: Charger evaluates the vehicle condition requires BECM to be 
awake 

 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 seconds 

 
 

Battery Charge Control Module Output Voltage Thresholds: 

U0293: CAN message from HPCM is missing 

U0100: CAN message from PCM is missing 

U0594: CAN message from HPCM is invalid 

U0401: CAN message from PCM is invalid 

U0111: CAN message from BECM is missing 

U0412: CAN message from BECM is invalid 

 
 

 

Battery Charge Control Module Internal Circuit Check: 

DTCs P0D4C - Battery Charger Hybrid/EV Battery Output Voltage Sensor 
Circuit. 

P0D51 - Battery Charger Hybrid/EV Battery Output Current Sensor 
Circuit. 

P0D30 - Battery Charger "A" Input Voltage Sensor "A" Circuit. 

P0D38 - Battery Charger "A" Input Current Sensor Circuit. 

P0D67 - Battery Charger Control Module "A" Performance. 

Monitor execution P0D4C: Continuous 

P0D51: Continuous 

P0D3D: S2 switch is closed 

P0D38: S2 switch is closed 

P0D67: Continuous 
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Monitor Sequence None 

Sensors OK  

Monitoring Duration 1 second 

 
 

Battery Charge Control Module Output Voltage Thresholds: 

P0D4C: BCCM output terminal voltage sensor hardware feedback indicates sensor faulted 

P0D51: BCCM output terminal current sensor hardware feedback indicates sensor faulted 

P0D3D: BCCM input terminal voltage sensor hardware feedback indicates sensor faulted 

P0D38: BCCM input terminal current sensor hardware feedback indicates sensor faulted 

P0D67: BCCM internal fault detection hardware feedback indicates hardware faulted 
 

 

Battery Energy Control Module Performance Check Operation: 

DTCs P0A1F - Battery Energy Control Module "A" Performance. 

Monitor execution P0A1F:  

 Condition #1: Charger is in charging state 

 Condition #2: Charger is in charging state 

 Condition #3: Charger is in charger ready state 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 30 second 

 
 

Battery Energy Control Module Performance malfunction thresholds: 

P0A1F:  

 Threshold #1: Charger received battery charge current request is greater than the maximum allowed 
battery charging current by 1A for 5 seconds 

 Threshold #2: Charger received battery charge voltage request is greater than the maximum allowed 
battery charging voltage by 1V for 5 seconds 

 Threshold #3: BECM does not transition out of charge wait state to another state for 30 seconds 
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Battery Charging System Contactor Check Operation: 

DTCs P0D11 - Battery Charging System Negative Contactor "A" Control 
Circuit/Open. 

P0D13 - Battery Charging System Negative Contactor "A" Control 
Circuit Low. 

P0D14 - Battery Charging System Negative Contactor "A" Control 
Circuit High. 

P0D0F - Battery Charging System Negative Contactor "A" Stuck 
Closed.  

P0D10 - Battery Charging System Negative Contactor "A" Stuck 
Open.  

Monitor execution P0D11: Continuous. 

P0D13:  

 Condition #1: BECM is commanding Auxiliary contactor to be 
closed, BECM evaluated Auxiliary contactor status is open, 
during precharge stage 

 Condition #2: BECM is commanding auxiliary contactor to be 
closed, BECM evaluated Auxiliary contactor status is open 

P0D14: BECM is commanding auxiliary contactor to be closed. 

P0D0F: BECM is commanding auxiliary contactor to be open, BECM is 
not skipping the weld check, and auxiliary contactor voltage 
measurement is valid. 

P0D10: BECM is commanding auxiliary contactor to be closed, auxiliary 
contactor HWIO reports coil current is higher than 0.03 Amp, and 
battery pack voltage is greater than 75V. 

Monitor Sequence None 

Sensors OK  

Monitoring Duration P0D11: 1 second. 

P0D13: 0.4 second or 1.6 second 

P0D14: 0.02 second 

P0D0F: 60 seconds 

P0D10: 2.4 second 

 
 

Battery Charging System Contactor malfunction thresholds: 

P0D11: BECM low level driver auxiliary contactor control circuit status feedback indicates circuit faulted for 1 
second 

P0D13:  

 Threshold #1: Auxiliary contactor coil current is less than 0.02A for 0.4 second 

 Threshold #2: Auxiliary contactor coil current is less than 0.02A for 1.6 second 

P0D14: BECM low level driver feedback indicates coil over current is present  

P0D0F: BECM low level driver feedback reports auxiliary contactor is closed 
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P0D10: BECM low level driver feedback reports main negative contactor is open and absolute difference 
between battery pack voltage and DCDC reported input voltage is beyond 10% of battery pack voltage 
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High Voltage Battery - Overview 

The plug in hybrid can be used as an electric vehicle, conventional hybrid vehicle, or both. The high voltage battery 
on the plug in hybrid applications have more capacity than a full hybrid application, and can be fully charged using 
EVSE (Electric Vehicle Supply Equipment) connected to the vehicle charge port. An EV button is located on the 
steering wheel to change the vehicle operating strategy.  

The vehicle can be placed in electric mode only (EV NOW) allowing only the electric motor to propel the vehicle. In 
this mode the high voltage battery depletes and the gas engine does not operate unless a calibratable condition 
exists such as a malfunction, heavy acceleration, high electric motor temperature, elevated high voltage battery 
temperature, low high voltage battery state of charge, or certain climate control functions are selected (e.g. 
defrost).  

The high-voltage system utilizes approximately 350 volts DC, provided through high-voltage cables to its 
components and modules. The high-voltage cables and wiring are identified by orange harness tape or orange 
wire covering. All high-voltage components are marked with high-voltage warning labels with a high-voltage 
symbol. 
 
The high voltage battery pack consists of the following components:  
 

 High voltage battery cooling loop coolant inlet 
 High voltage battery coolant inlet temperature sensor 
 BECM (Battery Energy Control Module) 
 High voltage battery junction box 
 High voltage high current fuse 
 High voltage battery cell array cover 
 High voltage battery cell arrays 
 High voltage battery wiring harness 

 
The high voltage battery cell array cover, high voltage battery cell arrays, and high voltage battery wiring harness 
are serviced as part of the entire high voltage battery pack.  
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Battery Energy Control Module (BECM)  

The BECM manages the condition of the high voltage battery to control its charging and discharging. The BECM 
also manages the cooling of the high voltage battery by controlling a coolant pump. The BECM monitors the 
individual cell voltages and temperature sensors internal to the battery arrays. The BECM also monitors the battery 
current using a sensor located in the high voltage battery junction box. This information is needed by the BECM to 
control the high voltage battery and determine its ability to receive and provide power to the vehicle. The BECM 
communicates with other vehicle modules on the High Speed Controller Area Network (HS-CAN). 

The BECM receives the following hard-wired inputs:  
Contactor power enable  
Hybrid Electric Vehicle Wake Up  
Event notification status from the RCM 
High Speed Controller Area Network (HS-CAN) 
Coolant temperature sensor  
High voltage battery coolant pump feedback 
High voltage interlock circuit 

The BECM provides the following outputs:  
High voltage battery coolant pump PWM command 
Hybrid Electric Vehicle Wake Up  
High voltage battery junction box contactor control 
High Speed Controller Area Network (HS-CAN) information 
 

Battery Energy Control Module Performance Check Operation: 

DTCs U1030 - Software Incompatibility With Hybrid/EV Battery 

U0300 - Internal Control Module Software Incompatibility 

U3000 - Control Module. 

P062F - Internal Control Module EEPROM Error 

U3012 - Control Module Improper Wake-up Performance. 

P262B - Control Module Power Off Timer Performance. 

Monitor execution U1030: At power up after valid cell type measurement is obtained. 

U0300: At BECM power up. 

U3000: Continuous 

P062F: BECM is reading or writing EERROM 

U3012: BECM detects contactor power voltage is low, and BECM is 
commanding main positive and main negative contactors to be closed 

P262B: Continuous. 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Event Based 

P262B: 0.1 second. 
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Battery Energy Control Module Performance malfunction thresholds: 

U1030 - BECM software does not match the pack cell type. 

U0300 - The BECM software does not match the BECM hardware. 

U3000 - BECM HWIO feedback indicates a microchip failure is detected, or BECM HWIO feedback indicates 
detects the ECU did not shutdown normally, or BECM HWIO feedback indicates either pack voltage or positive 
contactor voltage invalid 

P062F  - BECM detects EEPROM failure 

U3012 – Contactor open request is not received or ISO functional safety feedback indicates contactor power 
under voltage is confirmed 

P262B - BECM low level driver feedback indicates key off timer malfunction is detected for 0.1 second 
 
 

Battery Energy Control Module Communication Check Operation: 

DTCs U019B - Lost Communication With Battery Charger Control Module "A". 

U049C - Invalid Data Received From Battery Charger Control Module 
"A". 

P1A43 - Hybrid/EV Battery Contactor Request Signal Performance. 

P1A42 - Propulsion System Status Signal Performance 

U0100 - Lost Communication With ECM/PCM "A". 

U0401 - Invalid Data Received from  ECM/PCM A. 

U0293 - Lost Communication with Hybrid/EV Powertrain Control 
Module. 

U0594 - Invalid Data Received From Hybrid/EV Powertrain Control 
Module. 

Monitor execution U019B - BECM evaluates the vehicle condition requires BCCM to be 
awake 

U049C - BECM evaluates the vehicle condition requires BCCM to be 
awake 

P1A43 - HEV_WAKEUP is high. 

P1A42 - HEV_WAKEUP is high 

U0100 - BECM evaluates the vehicle condition requires PCM to be 
awake 

U0401 - BECM evaluates the vehicle condition requires PCM to be 
awake. 

U0293 - BECM evaluates the vehicle condition requires HPCM to be 
awake 

U0594 - BECM evaluates the vehicle condition requires HPCM to be 
awake 

Monitor Sequence None 

Sensors OK  

Monitoring Duration <= 5 seconds 
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Battery Energy Control Module Communication Check thresholds: 

U019B - CAN message from Battery Charger Control Module Missing for 5 seconds 

U049C - CAN message from Battery Charger Control Module Invalid for 5 seconds 

P1A43 - Battery Contactor Request Signal is missing for 1 second, or invalid for 5 seconds. 

P1A42 - Propulsion System Status Signal is missing for 5 seconds 

U0100 - CAN message from Powertrain Control Module Missing for 5 seconds 

U0401 - CAN signal from Powertrain Control Module Invalid for 5 seconds. 

U0293 - CAN message from Hybrid Powertrain Control Module missing for 1 or 5 seconds depend on specific 
signal 

U0594 - CAN message from Hybrid Powertrain Control Module invalid for 5 seconds 
 
 

Battery Pack Current Sensor Check Operation: 

DTCs P0AC0 - Hybrid/EV Battery Pack Current Sensor "A" Circuit Range/Performance 

P0AC1 - Hybrid/EV Battery Pack Current Sensor "A" Circuit Low 

P0AC2 - Hybrid/EV Battery Pack Current Sensor "A" Circuit High 

P0B13 - Hybrid/EV Battery Pack Current Sensor "A"/"B" Correlation  

P0B0F - Hybrid/EV Battery Pack Current Sensor "B" Circuit Range/Performance. 

P0AC3 - Hybrid/EV Battery Pack Current Sensor "A" Circuit Intermittent/Erratic. 

Monitor execution P0AC0: At a power up before contactors are closed 

P0AC1: Continuous 

P0AC2: Continuous  

P0B13: 1 second after power up, the current measurement of both low range and 
high range current sensor is within the low range current sensor measurement range 

P0B0F: Continuous 

P0AC3: Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration P0AC0 – 1 second 

P0AC1 – 1 second 

P0AC2 – 1 second 

P0B13 – 1 second  

P0B0F – 1 second  

P0AC3 – 0.5 second 

 
 

Battery Pack Current Sensor malfunction thresholds: 

P0AC0 – P0AC3 is not set and Battery current <= -3A or >= 3A at power up before contactors are closed for 
1 second 
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P0AC1 – P0AC3 is not set and Battery current <= -403 A for 1 second. Note this threshold is program specific.  

P0AC2 – P0AC3 is not set and Battery current => 403 A for 1 second. Note this threshold is program specific. 

P0B13 – P0AC3 is not set and abs(current sensor "A" measurement - current sensor "B" measurement) is 
greater than 10A for 1 second 

P0B0F – P0AC3 is not set and Battery current <= -3A or >= 3A at power up before contactors are closed for 1 
second 

P0AC3 – Battery current sensor reference voltage > 5.5V or < 4.5 V, per low lever driver feedback, for 0.5 
second 

 
 

 
Battery Pack Cell Voltage Monitoring Circuit Check Operation: 

DTCs P0B3B - Hybrid/EV Battery Voltage Sense "A" Circuit 

P0B40 - Hybrid/EV Battery Voltage Sense "B" Circuit 

P0B45 - Hybrid/EV Battery Voltage Sense "C" Circuit 

P0B4A - Hybrid/EV Battery Voltage Sense "D" Circuit 

P0B4F - Hybrid/EV Battery Voltage Sense "E" Circuit 

P0B54 - Hybrid/EV Battery Voltage Sense "F" Circuit 

P0B59 - Hybrid/EV Battery Voltage Sense "G" Circuit 

P0B5E - Hybrid/EV Battery Voltage Sense "H" Circuit 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Event based 

 

Battery Pack Cell Voltage Monitoring Circuit malfunction thresholds: 

For the 12 cells monitored by each circuit: Any low level driver feedback indicates individual cell voltage 
measurement is invalid 
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Battery Pack Voltage Sensor Check Operation: 

DTCs P0BB3 - Hybrid/EV Battery Voltage Sense "Y" Circuit 

P0BB4 - Hybrid/EV Battery Voltage Sense "Y" Circuit Range/Performance 

P0BB8 - Hybrid/EV Battery Voltage Sense "Z" Circuit 

P0BAE - Hybrid/EV Battery Voltage Sense "X" Circuit 

P0ABC - Hybrid/EV Battery Pack Voltage Sense "A" Circuit Low. 

P0ABD - Hybrid/EV Battery Pack Voltage Sense "A" Circuit High. 

P0ABB - Hybrid/EV Battery Pack Voltage Sense "A" Circuit Range/Performance. 

Monitor execution P0BB3: Positive contactor is closed 

P0BB4: Positive and negative contactors are closed 

P0BB8: Negative contactor is closed  

P0BAE: Auxiliary contactor is closed 

P0ABC: Continuous 

P0ABD: Continuous 

P0ABB: P0ABC and P0ABD are not present, and all cell voltages are valid 

Monitor Sequence None 

Sensors OK  

Monitoring Duration P0BB4 and P0ABB: 5 seconds 

All the others: 1 second 

 
Battery Pack Voltage Sensor malfunction thresholds: 

P0BB3: Positive contactor voltage measurement is greater than 520V for 1 second 

P0BB4: abs(the summation of cell voltages - Positive contactor voltage measurement) is greater than 50V for 
5 seconds 

P0BB8: Negative contactor voltage measurement is greater than 3.136V or less than 0.068V for 1 second 

P0BAE: Auxiliary contactor voltage measurement is greater than 3.136V or less than 0.068V for 1 second 

P0ABC: Battery pack voltage sensor measurement is less than 20V for 1 second 

P0ABD: Battery pack voltage sensor measurement is greater than 480V for 1 second 

P0ABB: abs(the summation of cell voltages - Battery pack voltage sensor measurement) is greater than 50V 
for 5 seconds 
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Battery Pack Performance Check Operation: 

DTCs P0A7F - Hybrid/EV Battery Pack Deterioration  

P0AFB - Hybrid/EV Battery System Voltage High 

P0A7D - Hybrid/EV Battery Pack State of Charge Low 

P0DE6 - Hybrid/EV Battery Pack Cell Voltage Low. 

P0B24 - Hybrid/EV Battery "A" Voltage Unstable 

P0C30 - Hybrid/EV Battery Pack State of Charge High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 90 seconds 

 
 

Battery Pack Performance malfunction thresholds: 

P0A7F – High voltage battery end-of-life counter is greater or equal to 3. Note counter gets incremented every 
time a power pulse below 12kW is detected  

P0AFB – Pack voltage > 422.4 V for 10 seconds. Note that the voltage threshold is different for different vehicles 

P0A7D – Any of the following. Note that the voltage threshold is different for different vehicles  

 Battery pack SOC is less than 2% for 85 seconds when vehicle contactors are open 
 Battery pack SOC is less than 0% for 9 seconds when vehicle contactors are closed 
 Battery pack voltage is less than 324V for 85 seconds when vehicle contactors are open 
 Battery pack voltage is less than 192V for 9 seconds when vehicle contactors are closed 

P0DE6 – Any of the following. Note that the voltage threshold is different for different vehicles  

 Any cell SOC is less than 0% for 90 seconds when vehicle contactors are open 
 Any cell SOC is less than 0% for 10 seconds when vehicle contactors are closed 
 Any cell voltage is less than 3.38V for 90 seconds when vehicle contactors are open 
 Any cell voltage is less than 2V for 10 seconds when vehicle contactors are closed 
 Any cell voltage is less than 1.55V for 1 seconds regardless of contactor status 

P0B24 – Any of the following. Note that the voltage threshold is different for different vehicles 

 abs(one valid cell voltage - average valid cell voltage) is greater than 0.325V for 15 seconds when 
contactors are closed 

 abs(one valid cell voltage - average valid cell voltage) is greater than 0.075V for 0.2 seconds when 
contactors are open 

P0C30 - Any of the following. Note that the voltage threshold is different for different vehicles 

 State of charge greater than 100% for 15 seconds when battery is not in charging 
 State of charge greater than 101% for 15 seconds when battery is in charging 
 Any cell voltage greater than 4.45V for 1.5 second when battery is not in charging 
 Any cell voltage greater than 4.25V for 1 second when battery is in charging 
 Any cell voltage greater than 4.4V for 6 second when battery is not in charging 

Any cell voltage greater than 4.2V for 2 second when battery is in charging 
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Cell Balancing  
 
Individual cells can deviate over the life of the high voltage battery. The purpose of cell balancing is to equalize the 
individual cell charges. By balancing the cells the high voltage battery maintains top efficiency. The BECM 
continuously monitors individual battery cell voltages and will perform balancing automatically only when required. 
When balancing is performed BECM discharges individual cells with the highest voltage to match the remaining 
cells. 
 

Battery Pack Cell Balance Circuit Check Operation: 

DTCs P0DAD - Hybrid/EV Battery Cell Balancing Circuit "A" Stuck On. 

P0DB1 - Hybrid/EV Battery Cell Balancing Circuit "B" Stuck On. 

P0DB5 - Hybrid/EV Battery Cell Balancing Circuit "C" Stuck On. 

P0DB9 - Hybrid/EV Battery Cell Balancing Circuit "D" Stuck On. 

P0DBD - Hybrid/EV Battery Cell Balancing Circuit "E" Stuck On. 

P0DC1 - Hybrid/EV Battery Cell Balancing Circuit "F" Stuck On. 

P0DC5 - Hybrid/EV Battery Cell Balancing Circuit "G" Stuck On. 

P0DC9 - Hybrid/EV Battery Cell Balancing Circuit "H" Stuck On. 

P0DAE - Hybrid/EV Battery Cell Balancing Circuit "A" Stuck Off. 

P0DB2 - Hybrid/EV Battery Cell Balancing Circuit "B" Stuck Off. 

P0DB6 - Hybrid/EV Battery Cell Balancing Circuit "C" Stuck Off. 

P0DBA. Hybrid/EV Battery Cell Balancing Circuit "D" Stuck Off. 

P0DBE. Hybrid/EV Battery Cell Balancing Circuit "E" Stuck Off. 

P0DC2 - Hybrid/EV Battery Cell Balancing Circuit "F" Stuck Off. 

P0DC6 - Hybrid/EV Battery Cell Balancing Circuit "G" Stuck Off. 

P0DCA - Hybrid/EV Battery Cell Balancing Circuit "H" Stuck Off. 

Monitor execution DTCs for stuck on: When BECM is commanding cell balancing circuit 
off 

DTCs for stuck OFF: When BECM is commanding cell balancing circuit 
on 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 100 msec 

 
Battery Pack Cell Balance Circuit Check malfunction thresholds: 

For the 12 cells monitored by each circuit: Any individual cell balancing hardware driver feedback indicates the 
cell balancing circuit is stuck on or off for 0.1 second 

 
 
 

Battery Pack Contactor Check Operation: 

DTCs P0AA1 - Hybrid/EV Battery Positive Contactor Circuit Stuck Closed 

P0AA2 - Hybrid/EV Battery Positive Contactor Circuit Stuck Open 
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P0AA4 - Hybrid/EV Battery Negative Contactor Circuit Stuck Closed 

P0AA5 - Hybrid/EV Battery Negative Contactor Circuit Stuck Open 

Monitor execution P0AA1: BECM is commanding main positive contactor to be opened, 
or BECM is commanding main negative or auxiliary contactor to be 
closed at power up 

P0AA2: Positive contactor is commanded closed  

P0AA4: Negative contactor is commanded open 

P0AA5: Negative contactor is commanded closed, and main negative 
contactor coil current is greater than 0.03A 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 60 sec 

 
 

Battery Pack Contactor malfunction thresholds: 

P0AA1 – Any of the following conditions 

 abs(battery pack voltage – positive contactor voltage) / battery pack voltage * 100% is less than 10% 
for 60 seconds 

 BECM low level driver feedback indicates main positive contactor weld 

P0AA2 – Any of the following conditions 

 abs(battery pack voltage – positive contactor voltage) / battery pack voltage  * 100% is greater than 
10% for 2.4 second 

 abs(battery pack voltage – HPCM input voltage) / battery pack voltage * 100% is greater than 10% 
for 2.4 second if positive contactor voltage is faulted 

P0AA4 – BECM low level driver feedback indicates contactor is closed 

 P0AA5 – BECM low level driver feedback indicates contactor is open and abs(battery pack voltage –HPCM 
input voltage) / battery pack voltage * 100% is greater than 10% for 2.4 second 
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Battery Pack Contactor Check Operation: 

DTCs P0AD9 - Hybrid/EV Battery Positive Contactor Control Circuit/Open 

P0ADB - Hybrid/EV Battery Positive Contactor Control Circuit Low. 

P0ADC - Hybrid/EV Battery Positive Contactor Control Circuit High 

P0ADD - Hybrid/EV Battery Negative Contactor Control Circuit/Open 

P0ADF - Hybrid/EV Battery Negative Contactor Control Circuit Low. 

P0AE0 - Hybrid/EV Battery Negative Contactor Control Circuit High 

Monitor execution P0AD9: continuous 

P0ADB: BECM is commanding main positive contactor to be closed, the BECM 
evaluated main positive contactor status is open. 

P0ADC: BECM is commanding main positive contactor to be closed. 

P0ADD: continuous 

P0ADF: BECM is commanding main negative contactor to be closed, and main 
positive contactor status is open, BECM evaluated main negative contactor status is 
open. OR BECM is commanding both main positive and main negative contactor to 
be closed, BECM evaluated main negative contactor status is open. 

P0AE0: BECM is commanding main negative contactor to be closed. 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 2 sec 

 
 

Battery Pack Contactor malfunction thresholds: 

P0AD9: BECM low level driver main positive contactor control circuit status feedback indicates positive 
contactor driver circuit is open for 1 second 

P0ADB: Main positive contactor coil current is less than 0.02A for 1.6 second 

P0ADC: BECM low level driver feedback indicates coil over current is present for 0.02 second 

P0ADD - BECM low level driver main negative contactor control circuit status feedback indicates negative 
contactor driver circuit is open for 1 second 

P0ADF – Any of the following conditions 

 Main negative contactor coil current is less than 0.02A for 0.4 second during precharge 
 Main negative contactor coil current is less than 0.02A for 1.6 second after precharge 

P0AE0: BECM low level driver feedback indicates coil over current is present for 0.02 second  
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Battery Pack Precharge Contactor Check Operation: 

DTCs P0AE4 - Hybrid/EV Battery Precharge Contactor Control Circuit "A" Open. 

P0AE6 - Hybrid/EV Battery Precharge Contactor Control Circuit "A" Low. 

P0AE7 - Hybrid/EV Battery Precharge Contactor Control Circuit "A" High. 

P2C89 - Hybrid/EV Battery System Precharge Current Too High.  

P2C78 - Hybrid/EV Battery System Precharge Time Too Long.  

Monitor execution P0AE4: Continuous 

P0AE6: BECM is commanding precharge contactor to be closed, and main positive 
contactor status is open. 

P0AE7: BECM is commanding precharge contactor to be closed. 

P2C89: BECM is commanding precharge contactor to be closed 

P2C78: BECM is commanding precharge contactor to be closed 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 1 sec 

 
 

Battery Pack Precharge Contactor malfunction thresholds: 

P0AE4 – BECM low level driver precharge contactor control circuit status feedback indicates driver open for 1 
second  

P0AE6 - The precharge contactor driver reports coil current less than 0.02A for 0.4 second 

P0AE7 - BECM low level driver feedback indicates coil over current is present for 0.02 second. 

P2C89 – Any of the following condition 

 Battery current greater than 10A for 0.05 second 
 Battery current greater than 7A for 0.1 second 
 Battery current greater than 5A for 0.3 second 

P2C78 - abs(battery pack voltage – positive contactor voltage) is greater than 20V and  abs(battery pack 
voltage – HPCM input voltage) is greater than 20V for 0.6 second 

 
 

Battery Pack Coolant Pump Check Operation: 

DTCs P0A07 - Motor Electronics Coolant Pump Control Circuit High. 
P0A06 - Motor Electronics Coolant Pump "A" Control Circuit Low. 
P0C73 - Motor Electronics Coolant Pump "A" Control Performance. 
P2D03 - Motor Electronics Coolant Pump "A" Supply Voltage Circuit. 
P2D00 - Motor Electronics Coolant Pump "A" Stuck/Stalled. 
P2D04 - Motor Electronics Coolant Pump "A" Control Module Overtemperature. 
P2D01 - Motor Electronics Coolant Pump "A" Overspeed/Air in System. 
P2D02 - Motor Electronics Coolant Pump "A" Underspeed. 
P0C49 - Hybrid/EV Battery Pack Coolant Pump "A" Control Circuit High. 
P0C48 - Hybrid/EV Battery Pack Coolant Pump "A" Control Circuit Low. 
P0C4A - Hybrid/EV Battery Pack Coolant Pump "A" Control Performance. 
P0C4B - Hybrid/EV Battery Pack Coolant Pump "A" Supply Voltage Circuit/Open. 
P0CFF - Hybrid/EV Battery Pack Coolant Pump "A" Stuck/Stalled. 
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P0E1F - Hybrid/EV Battery Pack Coolant Pump "A" Control Circuit Driver 
Current/Temperature Too High.. 
P2B29 - Hybrid/EV Battery Pack Coolant Pump "A" Overspeed /Air in System. 
P2CF3 - Hybrid/EV Battery Pack Coolant Pump "A" Underspeed. 

Monitor execution contactor power is high 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 30 sec 

 
 

Battery Pack Cooling Fan malfunction thresholds: 

P0A07 – BECM low lever driver feedback indicates Motor Electronics Coolant Pump Control Circuit Short to 
LV battery for 30 seconds 

P0A06 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump Control Circuit Open 
circuit or short to ground for 30 seconds 

P0C73 - BECM low lever driver feedback indicates Lost communication with the pump for 30 seconds 

P2D03 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump power supply under-
/overvoltage for 30 seconds 

P2D00 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump stuck/stall for 30 seconds 

P2D04 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump over temperature or 
internal error for 30 seconds 

P2D01 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump dry-run error for 30 
seconds 

P2D02 - BECM low lever driver feedback indicates Motor Electronics Coolant Pump impeller speed below 
minimum speed error for 30 seconds 

P0C49 - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump Control Circuit 
Short to LV battery for 30 seconds 

P0C48 - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump Control Circuit 
Open circuit or short to ground for 30 seconds 

P0C4A - BECM low lever driver feedback indicates Lost communication with the pump for 30 seconds 

P0C4B - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump power supply 
under-/overvoltage for 30 seconds  

P0CFF - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump stuck/stall for 30 
seconds 

P0E1F - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump over temperature 
or internal error for 30 seconds 

P2B29 - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump dry-run error for 30 
seconds 

P2CF3 - BECM low lever driver feedback indicates Hybrid/EV Battery Pack Coolant Pump impeller speed 
below minimum speed error for 30 seconds  

 
 

Battery Pack Temperature Check Operation: 

DTCs P0C45 - Hybrid/EV Battery Pack Coolant Temperature Sensor "A" Circuit High. 

P0C44 - Hybrid/EV Battery Pack Coolant Temperature Sensor "A" Circuit Low. 
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P0C43 - Hybrid/EV Battery Pack Coolant Temperature Sensor "A" Circuit 
Range/Performance. 

P0ECA - Hybrid/EV Battery Temperature Sensor System - Multiple Sensor 
Correlation. 

Monitor execution P0C45: Continuous 

P0C44: Continuous 

P0C43: at power up and the BECM internal key off timer reading is greater than 21600 
seconds 

P0ECA: Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration P0C45: 10 seconds 

P0C44: 10 seconds 

P0C43: 1 second 

P0ECA: 5 seconds 

 
 

Battery Pack Precharge Contactor malfunction thresholds: 

P0C45: Traction battery coolant temperature is greater than 98.3 degree C for 10 seconds 

P0C44: Traction battery coolant temperature is less than -47.27 degree C for 10 seconds 

P0C43: abs(battery pack temperature - Traction battery coolant temperature) is greater than 28 degree C for 
1 second 

P0ECA: Three or more battery pack temperature sensor fault as follows present at the same time. 

 One battery pack temperature sensor measurement is less than -43 degree C for 5 seconds  
 One battery pack temperature sensor measurement is greater than 95 degree C for 5 seconds 
 abs(one battery pack temperature sensor measurement - average of battery pack temperature sensor 

measurement) is greater than 25 degree C for 5 seconds  
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Powersplit Transaxle 

Transmission Overview  

The Electronically Controlled Continuously Variable Transmission (eCVT) has the following internal components:  
 

 Traction Motor 
 Generator/Starter 
 High voltage terminals 
 Pump and filter assembly 
 Transmission fluid auxiliary pump 
 Electrically controlled Park Actuator (ePark) System 
 Transmission Fluid Temperature (TFT) sensor 
 Planetary carrier 
 Differential carrier 

 
When the transmission range is in the park position the park pawl locks the final drive to the transmission case and 
the vehicle cannot be moved. The vehicle can be turned on and the ready indicator light illuminates to indicate the 
selector lever can be moved out of park and the vehicle can be driven. 
 
When the transmission range is in the reverse position, the TCM changes the polarity of the field coil which 
reverses the electric motor to move the vehicle in reverse. 
 
When the transmission range is in the neutral position, the electric motor does not provide power to or hold the final 
drive and the final drive can spin freely. 
 
When the transmission range is in the drive position, the TCM provides high voltage current to the electric motor to 
transfer torque to the final drive. 
 
When the transmission range is in the low position, the transmission increases regenerative braking when the 
accelerator pedal is released to provide an engine braking feeling and increased battery charging. 
 
The TFT sensor is a thermistor located on the internal transmission harness. It sends a voltage signal to the TCM. 
The voltage signal varies with TFT. The TFT sensor cannot be serviced in vehicle, the transmission must be 
removed and disassembled. 
 
The ePark System is an electrically controlled and monitored device that moves a conventional Parking Pawl to 
engage a gear in the transmission such that the final drive is locked to the transmission case.  The system consists 
of an electric motor attached to a cam drive which pushes against a spring loaded parking pawl rod.  There is also 
a solenoid which can engage the spring loaded parking pawl rod to hold the rod in the out-of-park position.  When 
a shift out-of-park is desired, the motor turns the cam, which pushes the parking pawl rod away from the interfacing 
gear, and compresses the spring.  The Solenoid is then engaged to hold the spring-loaded rod in the out-of-park 
position, while the motor continues to rotate back to the in-park position.  In this manner, if 12V power is lost, the 
parking pawl rod will immediately engage the Park position, as the solenoid loses power, and allows the spring to 
push the rod back into Park.  There are 3 position sensors in this system, 2 linear sensors on the Parking Pawl rod, 
and one rotary sensor on the electric motor driven cam.  There are redundant methods to remove power from the 
device should it be necessary to ensure the ability to return to a Park position. 
 
In electric mode, torque flows from the electric motor to the transfer shaft and to the final drive ring gear. When the 
engine is off, the planetary carrier is held and the planetary ring gear is driven by the transfer shaft. This action 
causes the sun gear and the generator/starter to rotate. Under certain conditions, the SOBDMC will command the 
generator/starter to produce electricity for the electric motor and to charge the batteries. 
 
To start the engine, the final drive works as a holding element to the ring gear in the planetary assembly. The 
generator/starter turns the sun gear to start the engine. 
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To charge the batteries, the final drive works as a holding element to the ring gear in the planetary assembly. The 
engine turns the carrier. This action allows the generator/starter to produce current to charge the batteries and 
power the electric motor. 
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When additional torque is needed to propel the vehicle, the generator/starter works as a holding element to the 
planetary sun gear. The flow of torque from the transfer shaft to the planetary ring gear is reversed and torque from 
the engine combines with the electric motor torque at the transfer shaft. 
 
The system diagram is shown below. 
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Transmission Control System Architecture 

The primary function of the Powersplit transaxle is to 
manage torque between the electric motors, engine, 
and driveline. The planetary gear set provides series, 
parallel and split paths for power distribution from the 
battery and engine. The torque ratio between the series 
path and the parallel path is fixed by the geometry of the 
planetary gear set. The power split between the series 
path and the parallel path is determined by the relative 
speeds (all series if vehicle speed is zero and engine is 
on; all parallel if generator is stopped; split otherwise) 

The system behavior is similar to a CVT with the 
effective gear ratio between the engine and the wheels 
is determined by the split.  

The transaxle is controlled directly by the Hybrid 
Powertrain Control Module (HPCM). The HPCM 
communicates to the Engine Control Module (ECM), 
ABS Module, Battery Energy Control Module (BECM), 
and Body Control Module (BCM) using the high speed 
CAN communication link. The HPCM incorporates a 
standalone OBD-II system. The HPCM independently 
processes and stores fault codes, freeze frame, 
supports industry-standard PIDs as well as J1979 Mode 
09 CALID and CVN. The HPCM does not directly 
illuminate the MIL, but requests the ECM to do so. The 
HPCM is located inside the Inverter System Controller 
(ISC) which also houses the motor and generator power 
electronics and the Variable Voltage Controller (VVC) hardware. It is not internally serviceable with the exception of 
reprogramming. 

Transmission Inputs 

Rotor Position Sensors 
 
A Rotor position sensor (resolver) is located on both the electric Motor and Generator and is used to detect the 
angular position of the rotor. The analog waveform generated by the resolver is converted into a digital signal by the 
Resolver to Digital (R/D) converter. The digital signal is used to calculate speed and angular acceleration which is 
used to control the electric Motor and Generator. The speed information is also used to calculate vehicle speed and 
is broadcasted to other modules over CAN. If a resolver hardware or wiring fault is detected, or a failure with the R/D 
converter is detected, a P0C50 fault for the motor or a P0C64 fault for the generator will be stored. If the resolver 
was not properly configured (initialized) by the assembly plant or if the ISC is replaced, a P0C17 will be stored for 
the motor, or P0DFC will be stored for the generator. 
 
Temperature Sensors 
 
The Transmission Fluid Temperature Sensor (TFT) is monitored for open and short circuit faults and for in-range 
faults (P071x) where Trans Fluid, Motor Coil and Generator Coil temperatures do not correlate properly. 

The Motor and Generator Coil Temperature Sensors are monitored for open and short circuit faults and for in-range 
faults where Trans Fluid, Motor Coil and Generator Coil temperatures do not correlate properly. P0A2C, P0A2D and 
P0A2B are related to Motor Coil Sensor failure, P0A38 and P0A39, and P0A37 are related to Generator Coil Sensor 
failure. The Motor and Generator coils are also monitored for over-temperature (P0A2F-94). 
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The Motor and Generator Inverter Temperature Sensors are monitored for open and short circuit faults. P0AEF and 
P0AF0 are related to Motor Inverter Sensor failure, P0BCE and P0BCF are related to Generator Inverter Sensor 
failure. The Motor and Generator Inverters are also monitored for over-temperature (P0A3C-94). 

HPCM Outputs 

Inverter Control 
 
Upon receiving the wheel torque demanded by the driver from the ECM over CAN communication, the HPCM 
calculates the required torque of the electric Motor and Generator to meet driver demand. The HPCM will then control 
the inverter over U, V, and W phase gate signals to regulate DC current into AC current that is fed into the stator. 

The Motor and Generator gate signal lines are monitored for open circuits. A P0C0C, P0AEF, and P0AF0 faults are 
for the Motor and a P0BCE, P0BCF, and P0E10 are for the Generator. The inverter is also monitored for various 
faults such as over current, current sensor fault, current regulation fault, temperature sensor fault, etc. and will store 
a P0A5F, P0A62, P0A65, P0BFD, P0A5D, P0A60, or P0A63 fault for the Motor and a P0A71, P0A74, P0A77, 
P0DFA, P0A6F, P0A72, P0A75 fault for the Generator upon detection of a malfunction. 

Hybrid Powertrain Control Module (HPCM) 

The HPCM monitors itself by using various software monitoring functions. The flash ROM is checked using a 
checksum calculation, and will set P0605-00 if ROM errors are detected. The EEPROM is emulated in the flash 
ROM.  

The Motor/Generator Control Unit (MGCU) use similar types of RAM/ROM tests. If a fault is detected, a the MGCU 
will request to store P0A1B-06, P0A1B-49, P060C-41, or P060C-43 and these will be reported by the HPCM. 

CAN Communications error 
 
The HPCM receives information from the ECM (and various other modules) via CAN. If the CAN link fails, the HPCM 
no longer has torque or engine speed information available. The HPCM will store a U0100-00 fault code if it doesn’t 
receive any more CAN messages from the ECM.  

The HPCM receives wheel speed and brake torque request information from the Antilock Brake System (ABS) 
module. The HPCM will store U0121-00 fault code if communication with the ABS module is lost. The HPCM also 
receives information from the Battery Energy Control Module (BECM) and a U0111-00 fault will be stored if the 
communication with the BECM is lost.  
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10R80 Modular Hybrid Transmission (MHT) 

 

 
Starting in 2020 MY 10R80-MHT will launch on Ford Explorer and Lincoln Nautilus. 

 
 

 

 

 

 

10R80-MHT is a 10R80 transmission with the following changes:  
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Added front module between the gas engine and 10R80 transmission that contains: 

 Electric Motor added between the gas engine and transmission 

 Disconnect clutch (K0) added between the gas engine and the electric motor 

 Disconnect clutch pressure sensor for improved control and diagnostic capability of the 
disconnect clutch. 

 
Additionally: 

 ePump updated to run on LIN communication rather than dual PWM hardwires 

 A High Voltage Battery (180 – 350 volts) is added to the vehicle, but is outside of the 
transmission subsystem. 

 
Note:  

 Electric motor description and diagnostics is covered by the Hybrid Powertrain Control 
Module (HPCM) submission, and is not included in the transmission section. 
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From the TCC to the output the 10R80-MHT is the same as 10R80, including: 

 A Torque Converter with a Torque Converter bypass Clutch (TCC) 

 4 planetary gear sets – each with a Ring gear (R), Carrier (C) and Sun gear (S) 

 7 clutches (Clutches A-F plus a One Way Clutch) 

 4 speed sensors  

o Turbine Speed Sensor (TSS) – senses transmission input speed, Carrier 2 (C2) 

o Intermediate Speed Sensor A (ISSA) – senses Ring gear 1 speed (R1) 

o Intermediate Speed Sensor B (ISSB) – senses Carrier 1 / Ring 4 speed (C1 and R4 
are connected, always rotate at the same speed) 

o Output Speed Sensor (OSS) – senses Carrier 4 speed (C4) 

 
10R80 Element apply chart: 

Gear Ratio A B C D E F OWC – prevents S1 from rotating 
backward 

Park n/a X X  X   B is on so S1 will not rotate 
Reverse -4.866 X X  X  X  Holds power off, B holds power on 
Neutral n/a  X  X    
1st without engine 
braking 

<= 
4.696 

X   X X  Holds power on, overruns power off 

1st with engine braking 4.696 X X  X X  Holds power on, B holds power off 
2nd without engine 
braking 

<=2.985 X  X X   Holds power on, overruns power off 

2nd with engine braking 2.985 X X X X   Holds power on, B holds power off 
3rd  2.146 X  X X X  Overruns (S1 rotates forward) 
4th 1.769 X  X X  X Overruns (S1 rotates forward) 
5th 1.520 X  X  X X Overruns (S1 rotates forward) 
6th 1.275 X   X X X Overruns (S1 rotates forward) 
7th 1.000   X X X X Overruns (S1 rotates forward) 
8th 0.854  X  X X X Holds Power off, B holds power on 
9th 0.689  X X  X X Holds Power off, B holds power on 
10th 0.636  X X X  X Holds Power off, B holds power on 
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Range by wire: 
 
All 10R80s are range by wire – there is no manual valve. Nothing in the hydraulic controls needs 
to be placed in a specific position to allow Reverse or Forward gears -> all 6 clutches are under 
electronic control independent of customer selected range.  
 
To support range by wire the 10R80 has picked the following hardware changes (compared to a 6 
speed automatic): 

1) Clutches are always feed by line pressure 

2) An anti-backflow valve was added to exhaust line pressure at minimum pump out 
pressure 

3) Dual Transmission Range Sensors to insure no single point faults can lead to the 
electronic control system misinterpreting the customer selected range. 

4) Improved speed sensing capability 

 4 speed sensors to improve clutch slip monitoring capability 

 All 4 speed sensors have direction sensing 

 All 4 speed sensors are 2 wire hall effect sensors - chosen to support circuit 
diagnostics. If a sensor is disconnected or shorted the on board diagnostics can 
detect the fault without requiring the vehicle be driven. This provides better 
isolation of speed sensor faults from non-electrical clutch faults since speed 
sensors are used to determine the clutch states. 

 
10R80-MHT’s only use the shift by wire variant of 10R80 which includes: 

 Gear Shift Module (GSM) – customer interface for selecting range (P,R,N,D S), can be 
push buttons or a rotary dial 

 A Park Servo Valve connected to the Park rod, used to engage and disengage Park.  

o Clutches B and D pressures are used to push the system out of Park 

o Once out of Park clutches A, B, C, D or F pressures can hold the system out of 
Park 

 A Hold Out Of Park (HOOP) solenoid is added to allow the system to remain out of Park 
when the engine is not running.  

 A mechanical override has been provided for in plant use and towing - a lever on the side 
of the transmission that can be bolted into one of two positions (normal control, override). 
In the override position the transmission is held out of park, removing control of the park 
system from the hydraulic controls. 

 The dual Transmission Range Sensors indicate the state of the Park system, and are not 
used to determine customer selected range (that comes from the GSM) 
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Transmission Inputs 

Transmission Rage Sensors A and B 
 

10R80 uses a dual PWM output (at 125 Hz) TRS where: 
 TRSA increases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 

out of Park (shift by wire) 

 TRSB decreases as the shifter is moved from Park to Sport (mechanical shifter) or Park to 
out of Park (shift by wire) 

 The sum of the two signals adds up to 100%. 

 
 

10R80-MHT’s are range by wire with hydraulically actuated Park. The Gear Shift Module 
provides the customer selected range information (P,R,N,D,S), and the Transmission Range 
Sensors are used to determine the status of the Park system (in Park, Out of Park, 
Mechanically Overridden out of Park) 
 

 
 

 TRSA TRSB 
 Min Max Min Max 
Park 8.00 20.33 79.67 92 
Out of Park 65.14 75.93 24.07 34.86 
Mechanical override 75.93 92.00 8.00 24.07 
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For both variants the TRS’s are tested for: 

Fault TRSA TRSB 
Frequency out of range (125Hz +/- 25 Hz) P0706 P2801 
Duty cycle out of range low (<8%) P0707 P2802 
Duty cycle out of range high (>92%) P0708 P2803 
Correlation error – TRS A and B duty cycles are in range but do 
not add up to 100% +/- 4 % 

P2805 
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Speed Sensors 
 
10R80 has 4 speed sensors: 

1) Turbine Speed Sensor (TSS) – senses the speed of the input shaft (C2) 

2) Intermediate Speed Sensor A (ISSA) – senses the speed of R1 

3) Intermediate Speed Sensor B (ISSB) – senses the speed of C1 and R4 

4) Output Speed Sensor (OSS) – senses the speed of the output shaft (C4) 

 
All 4 sensors are 2 wire hall effect sensors that detect rotational speed and direction: 

 Sensor Power – provides power to the device 

 Sensor ground wire - connected to the control unit node that provides a series metering 
resistor 

 

 
The 2 wire loop current is controlled by the sensor and is monitored as a voltage drop across the 
metering resistor. The voltage drop is a periodic rectangular wave with a frequency that is 
representative of the target’s rotational speed and a pulse width representing the rotational 
direction (clockwise or counter-clockwise). 
 
The sensors are tested for  

 electrical faults (open, short to ground or short to power) 

 erratic signal – spikes or dropouts of the signal 

 plausibility – comparing the signal to an expected value based on current commanded gear 
state and the other speed sensors 

 intermittent faults – sensor circuit faults or erratic behavior that happens frequently but 
does not last long enough to store a DTC 
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Speed sensor DTC list 
 TSS ISSA ISSB OSS 
Open circuit P0715 P0791 P2745 P0720 
Short to ground P07BF P07C5 P07C7 P077C 
Short to power P07C0 P07C6 P07C8 P077D 
Erratic signal / plausibility  P0716 P0792 P2746 P0721 
Intermittent P0718 P0794 P2748 P0723 

 
Transmission Fluid Temperature Sensor (TFT) 
 
10R uses a Negative Temperature Coefficient (NTC) thermistor, a non-linear resistor where 
resistance decreases as the temperature increases. The 10R TFT sensor uses a switchable circuit 
in the control module, which is software controlled through an output of the microprocessor. The 
switchable circuit arrangement allows for more accurate reading at cold temperatures. 
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TFT is tested for: 
 
Voltage out of range low (< 0.14v) P0712 
Voltage out of range high (> 4.90v) P0713 
In range failure P0711 

 

Transmission Fluid Pressure Sensor (TFP) 
 
10R80-MHT has added a pressure sensor for the K0 disconnect clutch to improve control and 
diagnostic capability of the K0 disconnect clutch. 
 
The TFP sensors provide a voltage proportional to the absolute hydraulic pressure in a 
transmission clutch control circuit using a piezo-resistive silicon sensing element. Pressure 
readings are used to monitor the status of K0 disconnect clutch system during operation. 
 
The typical operating output range is 0.5V to 4.5V. The pressure sensor is typically mounted on 
the transmission main control assembly with a dedicated feed port. 
 

 
Transfer Function Pressure Range = 0 kPa to 2,500 kPa 

Vout = C1xPabs+Co)*5 
Where: 
Cl= 0.00032 
Co=0.100 
Pabs = absolute pressure in kPa 

Resolution 10mV 
Signal Range 0.5V to 4.5V 
Sensor current draw from power source 9 mA 
Maximum response time 1 ms 

 
 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 331 OF 388  

 
 

The disconnect clutch pressure sensor is tested for the following failures: 

 Out of 
range 
low 

Out of 
range  
high 

Range / performance error 
(measured pressure doesn’t follow 
command, and clutch applies / 
releases as expected) 

Disconnect clutch pressure 
sensor 

P084C P084D P084B 
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Transmission Outputs 

Shift Solenoid Electrical faults: 
 
Each clutch A-F has a directly proportional (0 current = 0 pressure, max current = max pressure) 
shift solenoid that controls pressure to that clutch. The solenoids are controlled by “smart driver” 
chips – when the main micro sends out the commanded state for each solenoid the smart drivers 
return fault information (open, short to power, short to ground).   

 Open or Short to Power electrical fault - the solenoid is failed electrically off, which results 
in the clutch that solenoid controls being failed off.  

 Short to ground - the solenoid is failed to max current, which results in the clutch the 
solenoid controls being failed on.  

 
Shift Solenoid Functional Faults:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
10R has 4 planetary gear sets. Each gear set consists of a ring gear (R), a sun gear (S) and a 
carrier (C). The gear sets are numbered 1 thru 4.  There are several connections between the gear 
sets: 

 S1 and S2 

 C1 and R4 

 R2 and S3 

 R3 and S4 

 
These connections cause those elements to rotate at the same speed under all conditions (for 
example: S1 and S2 always rotate at the same speed). 
 
  

ISSA 

ISSB 

TSS 

OSS 

Node 

R3 

S2 S3 
S4 

R1 

R2 

S1 

R4 C1 

C2 
C3 

C4 
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10R80-MHT has 7 clutches (A-F like any 10R80, additional K0 disconnect clutch) plus a One Way 
Clutch (OWC) that works in tandem with the B clutch. 
 

 Clutch A is a brake clutch, when on it grounds R1 

 Clutch B is a brake clutch, when on it grounds S1 and S2 

 Clutch C is a rotating clutch, connects R2 to the Node 

 Clutch D is a rotating clutch, connects C3 to the node 

 Clutch E is a rotating clutch, connects the input shaft (C2) to R3 and S4 

 Clutch F is a rotating clutch, connects C1 and R4 to the node 

 OWC is connected to S1 / S2 , allowing forward rotation, prevents backward rotation of S1 
/ S2 

 K0 connects the gas engine to the electric motor. 

 
With 4 directional speed sensors all the gear set element speeds (ring, sun and carrier) can be 
calculated all the time. Using clutch slip there is no way to isolate non-electrical solenoid faults 
from the other clutch system failures – the shift solenoid stuck off and on DTC’s cover the entire 
clutch system: 

 Solenoid 

 valves 

 Clutch 

 Seals 

 Contamination that prevents pressure from reaching the clutch 

 
Clutches A, B and E: 
 
Clutch A, B and E slip can be calculated independent of transmission state: 

 Clutch A slip = ISSA 

 Clutch B slip = a function of ISSA and ISSB 

 Clutch E slip is a function of TSS, ISSB and OSS 

 

Clutches C, D and F: 

Clutches C, D and F are called “node clutches” – these clutches work in pairs. The node is the 
common side of C, D and F. With the chosen sensor set the node speed cannot be sensed. If just 
C, D or F are on the node spins at R2, C3 or C1/R4 speed, but doesn’t change the speeds of any 
of the other gear set elements – the state C, D or F cannot be confirmed until a 2nd node clutch is 
applied.  
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The control system can calculate the rotational speed of one side of each node clutch: 
 Clutch C – R2 speed is a function of TSS, ISSA and ISSB 

 Clutch D – C3 is a function of all 4 speed sensors 

 Clutch F – C1 / R4 = ISSB 

 
If C and D are on then R2 speed = C3 speed. If the speeds match we know both C and D are on. 
If the speeds do not match we know either Clutch C or D is slipping, but cannot determine which 
clutch is the cause unless all 3 node clutches are on.  Node clutch stuck off diagnostics require 
operation in 4th, 7th or 10th (where C, D and F are all on) to isolate a slipping clutch fault to a single 
node clutch. 
 
Shift Solenoid Functional faults require operation in a gear state where the fault can be detected.  
As the vehicle is operated in different states the non-electrical faults can be detected. 
 

 Shift Solenoid stuck off – these faults are detected when the clutch is commanded on and 
the speed sensor based slip calculation indicates the clutch is not applied. Clutch stuck off 
faults can be detected non-shifting if the clutch slips or during shift events if the clutch fails 
to apply. 

 Shift Solenoid stuck on – these faults are detected when the clutch is commanded off or 
commanded to release during a shift. If the speed sensor based slip calculation indicates 
the clutch is applied when it should be slipping AND based on gear state or torque the 
clutch is holding significant torque (not at 0 slip due to open clutch drag) the clutch will be 
detected stuck on. 

 
For example, if clutch E is failed off at start-up the fault will be detected when the customer selects 
Drive. 1st gear will be commanded by the control system, and if clutch E fails to apply the 
transmission will be stuck in Neutral.  Based on the speed signals it can be determined clutch E 
did not apply, the control system will release and reapply E up to 3 times, and if Clutch E slips 
each time a DTC is stored and function limited to gears with clutch E off. 
 
One Way Clutch (OWC)  
 
The OWC is a mechanical device similar to a socket wrench. It is not a transmission output but is 
tested with the other clutches. The OWC locks if forces inside the transmission attempt to rotate 
S1 backward, grounding S1 to the case (holding S1 to 0 rpm).  If forces attempt to rotate S1 
forward the OWC allows the rotation. For gears that require S1 be held to 0 (Reverse, 8th, 9th and 
10th) the B clutch is applied to prevent forward rotation of S1 / S2.  
 
The speed of S1 can be calculated off ISSA and ISSB. The diagnostic simply looks for backward 
rotation of S1 – if this occurs then the OWC failed to lock. 
 
Disconnect clutch (K0 clutch) 

The K0 disconnect clutch allows the gas engine to be decoupled from the electric motor and 
transmission, allowing the vehicle to operate off the electric motor. Similar to clutches A-F the K0 
clutch is controlled by a solenoid, with one enhancement – a pressure sensor has been added to 
improve disconnect clutch control and diagnostic capability.  The disconnect clutch status is 
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determined comparing engine speed to motor speed – should be the same when the clutch is 
applied. 

 

Clutch system Failure Mode Effects Management: 
 
For shift solenoid electrical and clutch functional faults the control system simply limits function 
based on the state of the clutch system: 

 Clutch stuck off – only command gears with that clutch off 

 Clutch stuck on – only command gears with that clutch on 

 
For example: Clutch A is on in Reverse and 1st thru 6th gear:  

 If clutch A is stuck off function is limited to 7th thru 10th gear 

 if clutch A is stuck on function is limited to R and 1st thru 6th gear.  

 
For the K0 clutch: 

 stuck off – can only run off the motor (with limited range based on battery state of charge) 

 Stuck on – can only run off the gas engine. 

 
Shift solenoid / clutch system related DTC’s: 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Shift Solenoid A P097A P0973 P09974 P0751 P0752 
Shift Solenoid B P097B P0976 P0977 P0756 P0757 
Shift Solenoid C P097C P0979 P0980 P0761 P0762 
Shift Solenoid D P097D P0982 P0983 P0766 P0767 
Shift Solenoid E P097E P0985 P0986 P0771 P0772 
Shift Solenoid F P097F P2709 P2710 P2707 P2708 
One Way Clutch    P1A02  
Disconnect clutch solenoid P287E P288 P2881 P2884 P2886 

 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 

 OWC stuck on (preventing rotation in both directions) cannot be isolated from clutch B 
stuck on. 
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Torque Converter Clutch (TCC) 
 
The Torque Converter provides a fluid coupling between the engine and transmission input shaft. 
The fluid coupling allows the transmission to stay engaged at a stop, and provides torque 
multiplication during launch. At speeds where engine and transmission input speeds are nearly 
equal the fluid coupling is inefficient. The Torque Converter Clutch (TCC) bypasses the fluid 
coupling, locking engine and transmission input shift to the same speed. 
 
The TCC is controlled by a directly proportional solenoid. Like the shift solenoids the TCC solenoid 
is controlled by a “smart driver” capable of detecting open, short to ground and short to power 
faults.  

 Open or short to power faults the TCC is failed open.  

 Short to ground fault the TCC is failed “on”, to avoid engine stalls at low speed the Failure 
Mode Effects Management (FMEM) for a TCC short to ground will remove power from the 
solenoid.  

 TCC and Line Pressure Control solenoids share a high side driver – anytime power is 
removed the transmission will be at max line pressure with open TCC. 

 
The TCC is functionally monitored for stuck off and stuck on faults by comparing TCC slip (engine 
speed – turbine speed) to the commanded state of the TCC. 
 
TCC related DTC’s 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Stuck off Stuck on 

Torque Converter Clutch Solenoid P0740 P2769 P2770 P0741 P2758 
 
Notes: 

 Stuck off and stuck on faults cover the entire clutch system (solenoid, clutch, seals, etc.) 
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Line Pressure Control (LPC) solenoid:  
 
Line pressure is controlled by an inversely proportional solenoid (0 current = max pressure, max 
current = min line pressure). The line pressure control solenoid is controlled by a “smart driver” 
capable of detecting open, short to ground or short to power faults.  

 Open or short to power faults the transmission will be stuck at maximum line pressure. All 
gears and TCC lock available. 

 Short to ground fault the transmission would be stuck a minimum line pressure which is 
not enough to provide function so the Failure Mode Effects Management for a short to 
ground is to remove power from the solenoid.  

 TCC and LPC share a common high side driver – for a short to ground on LPC the FMEM 
actions will result in max line with open TCC. 

 
Component Open  

circuit 
Short to 
ground 

Short to 
power 

Line Pressure Control Solenoid P0960 P0962 P0963 
 
Notes: 

 Line pressure is not functionally monitored. Line pressure stuck low will result in shift 
solenoid stuck off faults, line pressure stuck high is undetectable because all the clutches 
apply and release correctly based on the state of the shift solenoids. 

 

Transmission Solenoid Power Control (TSPC): 

The TCM provides 2 high side drivers that provide power to the solenoids, TSPC1 and TSPC2. 
For 10R the solenoids are split as follows: 
 

 TSPC1 – shift solenoids A-F 

 TSPC2 – TCC and LPC 

 
If TSPC1 fails open the transmission will be stuck in Neutral 
 
If TSPC2 fails open the TCC will be stuck open, line pressure at maximum, but all gears are 
available. 
 
TSPC1 failed open P0657 
TSPC2 failed open P2669 
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Transmission Control Module (TCM) 

Currently all 10R80-MHT applications use PCM’s.  

Module voltage 
If the system voltage at the PCM is outside of the specified 10 to 17 volt range while the engine is 
running a fault will be stored.  

System voltage out of range low P0882 

System voltage out of range high P0883 

Transmission Identification (TRID) block 
 
During the build process transmission hardware characterization data is captured. The TRID data 
shows where a specific transmission’s components lie within the production variability. This data is 
flashed onto the PCM or TCM in the vehicle assembly plant, allowing transmission controls to 
meet its shift quality targets on a new, unadapted vehicle. The TRID data comes with a version 
number and checksum.  
 
If the TRID is invalid or missing shift quality may be adversely affected, to insure a vehicle is never 
released to a customer without a valid TRID the DTC’s are 1 trip MIL AND the transmission will be 
limited one or two forward gears (1st and 3rd or just 3rd gear). This will allow the vehicle to be 
moved to a repair area to correct the TRID, but insure a vehicle is not released to a customer 
without this data. 
 
The diagnostics can detect: 
 
TRID version or checksum error P163E 
TRID block corrupted, not programmed P163F 

 
CAN Communications Error 

 
The 10R80-MHT uses a PCM, transmission is only responsible for communication with the Gear 
Shift Module, the other CAN faults are documented in the engine controls section: 

1) U0103 Lost communication with GSM – CAN is up but the GSM is not 
communicating. 

2) U0404 - Invalid data received from GSM 
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Auxiliary Transmission Fluid Pump (ATFP, also known as ePump):   

 
 

 
 
 
For Stop / Start purposes 10R80-MHT comes equipped with an Auxiliary Transmission Fluid Pump 
(ATFP, also known as ePump), an electronic pump that can be turned on before an engine stop 
event, allowing the transmission to stay engaged during the stop event. This allows quick 
response on the engine restart because the transmission is already in gear. The ATFP does not 
have sufficient flow to apply clutches, but can keep clutches on when the engine stops and the 
main hydraulic pump stops providing pressure. 
 
The AFTP is a smart actuator that communicates with the PCM via LIN communication network 
(10R80 uses a different ATFP that uses dual PWM to communicate with the PCM or TCM): 

 PCM sends commanded pump speed 

 ATFP returns Diagnostics status for the ATFP 

 

 

 

 

 

 

  

Pin Number Signal Name 

1 R/S (Motor Power) 

2 TASV (Pump Controller Power) 

3 LIN  

4 Ground (Common) 
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The PCM performs diagnostics on LIN communication (replaces PWM hardware DTC’s P0C2C, 
P0C2D and P0C2E): 

Lost (LIN) Communication with Transmission Fluid Pump Module “A” U0287 
 

The remainder of the diagnostics are performed by the AFTP, the PCM simply stores the DTC’s 
because the device is not on CAN so it is unable to store its own DTC’s or communicate with a 
service tool. 

ATFP detected faults are mapped to DTC’s as follows: 

ATFP reporting incorrect speed P0B0D 
ATFP reporting under current P0C27 
ATFP reporting over current P0C28 
ATFP reporting current and speed both out of range P0C29 
ATFP reporting pump stalled (may have lost prime) P0C2A 
ATFP reports an over temperature condition P175A 
ATFP reports it is not receiving the command PWM signal (ATFPC) P2796 

 

If an ATFP fault is present, the stop / start system will be taken out of operation with the engine 
running (no more stop events while the fault is present). LIN communication faults can recover 
during a drive cycle, but most of the faults detected by the AFTP can only be detected when the 
pump is turned on - those faults will require a key cycle to recover. 
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10R wiring diagram, Shift by wire and start stop 
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Hybrid Powertrain Control Module  

Hybrid Powertrain Control Module (HPCM) External Inputs 

The HPCM monitors several hardwired inputs from the following sources:  

High Voltage (HV) Interlock (HVIL) is a switched input that monitors access to the HV DC connectors. If opened, 
it will cause the HV circuit to be de-energized and the vehicle will be shut down. 

Clean Tach Out (CTO) is a signal from the ECM, which is used to determine Engine Speed. 

Electric Motor Position Sensors are used to measure the angular position of the rotor for the motor and 
generator.  

Electric Drive Temperature Sensors are used to monitor hardware component temperatures that are critical to 
the electric drive system. 

Electric Vehicle (EV) Mode is a driver-selectable switched input that determines the driver’s request for one of the 
special EV driving modes (PHEV only). 

 
High Voltage Interlock 
 
The HV Interlock (HVIL) monitors access to the high voltage DC connectors. When the cover for the high voltage 
DC connectors at the ISC is removed, the HVIL circuit is opened, thus causing the HPCM to request the HV 
contactors to be opened and the vehicle to shutdown. 
 

High Voltage Interlock Open Check Operation: 

DTCs P0A0A (High Voltage System Interlock Circuit) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 100 msec 

 
High Voltage Interlock Open check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 8.0 V - 

Vehicle Speed - < 2 kph 

 
High Voltage Interlock Open check malfunction thresholds: 

HVIL input circuit is OPEN (0 v). 
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CTO (Clean Tach Out)  (PowerSplit systems only) 
 
The CTO signal is sent from the ECM to the HPCM.  The signal is sent at 10 degrees before Top Dead Center 
(TDC) for each cylinder. Thus, for a 4 cylinder engine, this translates into the HPCM seeing this signal every 180 
degrees of engine rotation. This signal is used to calculate Engine Speed and engine rotational position. 
 

CTO Signal Check Operation: 

DTCs P0726 (Engine Speed Input Circuit Range/Performance Signal 
Compare Failure) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2000 msec 

 
CTO Input Circuit Failure and Out- of- Range check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0 V 19.0 V 

Engine Speed 50 rad/s 200 rad/s 

 
 

CTO Input Circuit Out-of-Range check malfunction thresholds: 

| ECM Engine Speed (CAN signal) – ECM Engine Speed (based on CTO) | > 50 rad/s for more than 200 msec 
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Electric Motor Position Sensors  
 
These are used to measure the angular position of the rotor for the motor and generator. They are used by low-level 
machine control algorithms to calculate current angle. Also, they are used by higher-level control strategies to 
determine motor and generator rotational speeds and accelerations. 

Motor/Gen Rotor Position Check Operation: 

DTCs P0C17 (Drive Motor Position Sensor Not Learned) 
P0C50 (Drive Motor "A" Position Sensor Circuit "A") 
P0A44 (Drive Motor  Position Sensor Circuit Overspeed) 
P0DFC (Generator Position Sensor Circuit Not Learned) 
P0A50 (Generator  Position Sensor Circuit) 
P0C50 (Drive Motor "A" Position Sensor Circuit "A") 
P0C51 (Drive Motor "A" Position Sensor Circuit "A" Range/Performance) 
P0A40 (Drive Motor "A" Position Sensor Circuit Range/Performance) 
P0C64 (Generator Position Sensor Circuit "A") 
P0C65 (Generator Position Sensor Circuit "A" Range/Performance) 
P0A4C (Generator Position Sensor Circuit Range/Performance) 
P0C00 (Drive Motor “A” Current Low) 
P0C03 (Drive Motor “B” Current Low) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  

 
Motor/Gen Rotor Position Circuit Voltage Out-of-Range check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Communication Fault Check PASS  

Gate Drive Circuit Fault Check PASS  

 
Motor/Gen Rotor Position Circuit Overspeed entry conditions:  

Motor/Gen Performance General Signal Failure entry conditions: 

Motor/Gen Rotor Position Sensor Not Configured entry conditions: 

 

Entry Conditions Minimum Maximum 

Time after vehicle power up 700 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Communication Fault Check PASS  
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Motor/Gen Performance Circuit Voltage Below Threshold entry conditions  

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Communication Fault Check PASS  

Internal Reference Voltages Fault Check PASS  

Gate Drive Circuit Fault Check PASS  

 
Motor/Gen Performance Invalid Serial Data entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Communication Fault Check PASS  

Mot/Gen Speed  > 0 RPM  

Mot/Gen Inverter Over Current Fault FAIL  

 
Motor/Gen Rotor Position Sensor Not Configured malfunction thresholds: 

Motor/Generator Resolver Position (stored in EEPROM) is not in acceptable range. 

 
Motor/Gen Rotor Position Circuit Overspeed malfunction thresholds: 

( Motor measured speed is greater than 1596 for greater than 10 msec  OR 
  Motor measured speed is greater than 1544 for greater than 100 msec.       ) 
( Generator measured speed is greater than 1596 for greater than 10 msec  OR 
  Generator measured speed is greater than 1544 for greater than 100 msec.  ) 

 
Motor/Gen Rotor Position Circuit Voltage Out-of-Range malfunction thresholds: 

Motor/Generator Gate Drive Power Supply > 15.08 V  OR 

Motor/Generator Resolver Power Supply less than 4.7 V OR greater than 5.3 V 

 
Motor/Gen Drive Motor Performance General Signal Failure malfunction thresholds: 

Motor/Generator Resolver hardwired fault line indicates faulted high-> 10ms if RUNNING. OR > 600ms at 
powerup  OR Motor/Generator Resolver hardwired fault line intermittent 

 
Motor/Gen Performance Circuit Voltage Below Threshold malfunction thresholds: 

Motor/Generator Resolver circuit power supply less than 15.6 V OR greater than 21.5 V 

 
Motor/Gen Performance Invalid Serial Data malfunction thresholds: 

Motor/Generator Resolver ABZ data differs from serial data by more than 3.6 deg for more than 20 msec.  

 
Motor/Gen Performance  

35A difference between command and feedback for 500ms continuously. 
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Electric Motor HV Current Sensors  
 
These are used by the MGCU (Motor/Generator Control Unit) to measure the AC current for each phase of the motor 
and generator. They are used by low-level machine control algorithms to calculate current magnitude and angle. 
Also, they are used by to insure correct connection of the AC 3-phase circuits to the motor and generator. 

Motor/Gen Current Sensor Check Operation: 

DTCs P0A5F, P0A62, P0A65(Drive Motor ”A” Overcurrent) 
P0A71, P0A74, P0A77  (Generator  Current Above Threshold) 
P0C00 Drive Motor "A" Current Low) 
P0C03 (Drive Motor "B" Current Low) 
P0D33 (Variable Voltage Controller Voltage Control Circuit - Current 
Above Threshold) 
P0D2D (Drive Motor "A" Inverter Voltage Sensor Circuit) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  

 
Motor/Gen Inverter Performance Current Above Threshold entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Reference Voltages Fault Check PASS  

Internal Inverter Fault Check PASS  

 
Motor/Gen Inverter Performance Current Out-Of Range entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Reference Voltages Fault Check PASS  

Mot/Gen Operating Mode Any mode except Terminate  

 
Variable Voltage Controller Control Circuit Current Above Threshold entry 
conditions: 

 

Entry Conditions Minimum Maximum 

Time after vehicle power up 50 msec none 

12V Battery voltage 6.0 V 19.0 V 

Internal Reference Voltages Fault Check PASS  

VVC Operating Mode Boost Mode  
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Motor/Gen Inverter Performance Current Above Threshold malfunction thresholds: 

Motor/Gen current sensor over current declared by MGCU: 

Motor current magnitude > 600A for 400us OR > 30 A for 200ms at power up 

Generator current magnitude > 300A for 400us OR > 15 A for 200ms at powerup 

 
Motor/Gen Inverter Performance Current Out-Of Range malfunction thresholds: 

Motor/Gen phase circuit fault declared by MGCU - < 5 A for duration of test (100ms) at power up 

 
Variable Voltage Controller Control Circuit Current Above Threshold  malfunction thresholds: 

Variable Voltage Controller current measured greater than 300 amps. 

 
Inverter DC Voltage Sensor Circuit malfunction thresholds: 

< 0.235V for 100ms at power up 
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Electric Drive Temperature Inputs 
 
Motor/Generator Coil Temperature Sensors 
These temperature sensors are located on the coil windings of the stators of the motor and the generator. 
 

Motor/Generator Coil Temperature Sensor check Operation: 

DTCs P0A2C (Drive Motor "A" Temperature Sensor Circuit Low) 

P0A2D (Drive Motor "A" Temperature Sensor Circuit High) 

P0A2B (Drive Motor "A" Temperature Sensor Circuit Range/Performance) 

P0A2F (Drive Motor "A" Over Temperature -- Unexpected Operation) 

P0A38 (Generator Temperature Sensor Circuit Low) 

P0A39 (Generator Temperature Sensor Circuit High) 

P0A37 (Generator Temperature Sensor Circuit Range/Performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 200 msec 

 
Motor/Generator Coil Temp Circuit Short/Open check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 2 seconds none 

12V Battery voltage 6.0 V 19.0 V 

Internal Reference Voltages Fault Check PASS  

 
Motor/Generator Coil Temp Over Temp check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

Sensors OK Motor Temp Sensor = OK 
Generator Temp Sensor = OK 
Oil Temp Sensor = OK 

 

Internal Reference Voltages Fault Check PASS  
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Motor/Generator Coil Temp In-Range/Performance entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 2 seconds 10 seconds 

12V Battery voltage 6.0V 19.0 V 

Sensors OK Motor Temp Sensor = OK 
Generator Temp Sensor = OK 
Oil Temp Sensor = OK 

 

Internal Reference Voltages Fault Check PASS  

Key-off timer 200 minutes  

 
Motor/Generator Coil Temp Sensor Low check malfunction thresholds: 

Motor/Generator Coil Temp input voltage < 0.1 V for more than 32 msec 

 
Motor/Generator Coil Temp Sensor High check malfunction thresholds: 

Motor/Generator Coil Temp input voltage > 4.8 V for more than 32 msec  

 
Motor/Generator Coil Temp Sensor Range/Performance check malfunction thresholds: 

Motor Coil Temp (P0A2B) 
| Transmission Fluid Temperature - Generator Coil Temp |  < 10 deg C   AND  
| Transmission Fluid Temperature - Motor Coil Temp |  > 30 deg C   AND 
| Motor Coil Temp - Generator Coil Temp |  > 30 deg C 
 
Generator Coil Temp (P0A37) 
| Transmission Fluid Temperature - Generator Coil Temp |  > 30 deg C   AND  
| Transmission Fluid Temperature - Motor Coil Temp |  < 10 deg C   AND 
| Motor Coil Temp - Generator Coil Temp |  > 30 deg C 
 

 
Motor/Generator Coil Temp Over Temp check malfunction thresholds: 

Motor/Generator Coil Temp over Temp 

Motor/Generator Coil Temp > 140 deg C   OR   Transmission Oil Temp > 115 deg C  
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Transmission Fluid (Oil) Temperature Sensor 
 
The Transmission Fluid Temperature sensor measures the temperature of the transmission fluid. 
 

Trans Fluid Temperature check Operation: 

DTCs P0713 (Transmission Fluid Temp Sensor Circuit High) 

P0712 (Transmission Fluid Temp Sensor Circuit Low) 

P0711 (Transmission Fluid Temp Sensor Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 200 msec 

 
Trans Fluid Temp Circuit Low/High check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 0.5 seconds  

12V Battery voltage 6.0V 19.0 V 

Internal Reference Voltages Fault Check PASS  

 
Trans Fluid Temp Signal Range/Performance entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 2 seconds 30 seconds 

12V Battery voltage 6.0V 19.0 V 

Internal Reference Voltages Fault Check PASS  

Sensors OK Motor Temp Sensor = OK 
Generator Temp Sensor = OK 
Oil Temp Sensor = OK 

 

Key-off timer 200 minutes  

 
 

Trans Fluid Temp Sensor Circuit High malfunction thresholds: 

Transmission Fluid Temp input voltage < 0.1 V for more than 32 msec  

 
Trans Fluid Temp Sensor Circuit Low malfunction thresholds: 

Motor Coil Temperature > 10 deg C  AND 
Generator Coil Temperature > 10 deg C  AND 
Transmission Fluid Temp input voltage > 4.86 V for more than 32 msec 

 
Trans Fluid Temp Sensor Range/Performance failure check malfunction thresholds: 

| Transmission Fluid Temperature - Generator Coil Temp |  > 30 deg C   AND  
| Transmission Fluid Temperature - Motor Coil Temp |  > 30 deg C   AND 
| Motor Coil Temp - Generator Coil Temp |  < 10 deg C 
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Motor/Generator Inverter Temperature Sensors 
 
These temperature sensors are located on the Motor and Generator Inverters. 
 

Motor/Generator Inverter Temperature Check Operation: 

DTCs P0AEF (Drive Motor Inverter Temperature Sensor "A" Circuit Low) 

P0AF0 (Drive Motor Inverter Temperature Sensor "A" Circuit High) 

P0AEE (Drive Motor Inverter Temperature Sensor "A" Circuit Range/Performance) 

P0A3C (Drive Motor "A" Inverter Over Temperature) 

P0BCE (Generator Inverter Temperature Sensor "A" Circuit Low) 

P0BCF (Generator Inverter Temperature Sensor "A" Circuit High) 

P0BCD (Generator Inverter Temperature Sensor "A" Circuit Range/Performance) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Continuous 

 
Motor/Generator Inverter Temp Sensor Circuit Short/Open check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

Internal Reference Voltages Fault Check PASS  

 
Motor/Generator Inverter Temp Sensor Circuit Short/Open check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

Internal Reference Voltages Fault Check PASS  

Sensors OK Motor Inverter Temp sensor = OK 
Generator Inverter Temp sensor = OK 
VVC IGBT Temp Sensor = OK 
VVC Inductor Temp Sensor = OK 

 

 
Motor/Generator Inverter Temp Sensor Short check malfunction thresholds: 

Motor Inverter Temp input voltage < 0.78 V  

 
Motor/Generator Inverter Temp Sensor Open check malfunction thresholds: 

Motor Inverter Temp input voltage  > 4.56 V  

 
Motor/Generator Inverter Temp Over Temp check malfunction thresholds: 

Voltage Boost Converter (VVC) IGBT temperature > 139 deg C  OR 
Voltage Boost Converter (VVC) Inductor temperature >  159 deg C  OR 
Generator Inverter IGBT temperature >  123 deg C  OR 
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Motor Inverter IGBT temperature >  123 deg C 
 

Motor/Generator Temp Sensor Range/Performance failure check malfunction thresholds: 

| Motor Temperature – Engine Coolant Temp |  > 30 deg C   AND  
Engin Off Soak Time > 210 min 

 
 
High Voltage DC/DC Converter 
 

Inverter High Voltage Sensor Check Operation: 

DTCs P1A07 - Inverter High Voltage Performance 

P0C79 - Drive Motor "A" Inverter Voltage Too High 

P0DA8 - Hybrid/EV Battery Voltage/Drive Motor "A" Inverter Voltage Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK U0111, P0D2D 

Monitoring Duration Continuous 

 
Inverter High Voltage Sensor check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

 
Inverter High Voltage Sensor check malfunction thresholds: 

P1A07 - Battery voltage CAN signal < 150V for 100ms OR measured input voltage signal voltage < 150V for 
100ms 

P0C79 - DC bus voltage measurement voltage > 516V for 10ms. 

P0DA8 - Difference between High Voltage Battery voltage sensor and inverter input voltage sensor > 60V OR 
difference between input/output inverter voltage sensors  > 60V. 
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Inverter DC/DC Converter Check Operation: 

DTCs P0CA3 - DCDC Converter Step Up Voltage Performance 

P0A11 – DCDC Converter Enable Circuit Open 

P0A94 - DC/DC Converter Performance 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK P06A6, P0562,  P1A07 

Monitoring Duration Continuous 

 
Inverter DC/DC Converter check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

 
Inverter DC/DC Converter check malfunction thresholds: 

P0CA3: 

Input voltage sensor reading below  < 0.235V for 10 msec. OR 

Current sensor reading > 300 Amps for 1 sec. OR 

Motor/generator torque de-rate for voltage protection > 50% for 1 sec. OR 

Voltage difference across Variable Voltage Converter > 30 V for 100 msec. during self-test OR 

Variable Voltage Controller upper switch hardware failure for >200 usec. 

P0A11: 

Variable Voltage Controller Gate Drive power supply > 15.3V, < 0.1V OR 

Variable Voltage Controller upper switch temperature sensor fault > 4.55V , < 0.779V OR 

Variable Voltage Controller lower switch temperature sensor fault > 4.55V , < 0.779V OR 

Variable Voltage Controller lower switch hardware failure for >200 usec 

Variable Voltage Controller inductor current sensor offset > 15A at power-up 

Variable Voltage Controller inductor current sensor voltage  < 4.5V or > 6.0V 

P0A94: 

Calculated Inductor current is > 50 A different from measured current in controlled operating conditions for > 4 
sec. 
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DC-DC Converter Temperature Sensor Check Operation: 

DTCs P0C39 - DC-DC Converter  Temperature Sensor Range Performance   A 

P0C3E - DC-DC Converter  Temperature Sensor Range Performance  B 

P0E59 - DC-DC Converter  Temperature Sensor Range Performance  C 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK P06A6, P2610 

Monitoring Duration Continuous 

 
DC-DC Converter Temperature Sensor check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

 
DC-DC Converter Temperature Sensor check malfunction thresholds: 

P0E59: 

Inductor temperature sensor voltage < 0.067V, > 4.86V OR 

Inductor Overtemperature conditions > 165 deg C for 1 sec OR 

Inductor temperature differs from ECT > 30 deg C after a 180 min engine off soak time. 

P0C39/P0C3E: 

Power Electronics temperature differs from ECT > 30 deg C after a 180 min engine off soak time. 
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EV Mode Input Switch (PHEV only) 
 
Electric Vehicle (EV) Mode is driver-selectable switched input that determines the driver’s request for one of the 
three EV driving modes: Auto – this is normal PHEV operation (charge depleting) which attempts to minimize use 
of internal combustion engine operation until PHEV battery is mostly depleted then reverts to conventional hybrid 
(charge sustaining) operation, EV Now – this mode forces the internal combustion engine off under all non-faulted 
driving conditions, and EV Later – this mode forces the vehicle into conventional hybrid (charge sustaining) to 
allow a reserve of battery energy to be used later once driver selects Auto mode again.  
 

EV (transmission) Mode Check Operation: 

DTCs P071A (Transmission Mode Switch “A” Circuit -- intermittent) 

P071B (Transmission Mode Switch “A” Circuit Low) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Continuous 

 
EV (transmission) Mode Check Circuit  check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

 
EV (transmission) Mode Check Circuit  intermittent check malfunction thresholds: 

EV Switch transitions low to high more than 10 times in 300 msec. 

 
EV (transmission) Mode Check Circuit  Low malfunction thresholds: 

EV Switch input remains low for more than 30 seconds. 
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Transmission Range Sensor Inputs 

Transmission Range Sensor Check Operation: 

DTCs P2800 – Transmission Range Sensor B Circuit (PRNDL input) 

P2806 – Transmission Range Sensor Alignment 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

 

      

      

      

 

Transmission range sensor check malfunction thresholds: 

P20800: INVALID gear position signal received over CAN from ECM. 

P2806: Mechanical Parking Pawl failure. Motor rotates > 9 radians when parking pawl is expected to be 
engaged in transaxle. 
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Transmission Auxiliary Oil Pump  

The transmission fluid pump is an internal pump bolted to the transmission case. The transmission fluid pump is 
turned by the input shaft and circulates transmission fluid through the transmission for lubrication and through an 
oil-to-air cooler mounted in the front of the radiator for transmission cooling. The transmission fluid pump only 
operates when the engine is running. 
 
PHEVs also have an electric auxiliary transmission fluid pump to circulate the transmission fluid during extended 
drive times without engine charging. The auxiliary transmission fluid pump is controlled by the TCM. 
 

Transmission Auxiliary Oil Pump Check Operation: 

DTCs P175A - Transmission Fluid Over Temperature Condition - Electric Transmission 
Fluid Pump Disabled 

P0B0D - Electric/Auxiliary Transmission Fluid Pump Motor Control Module 

P0C27 - Electric/Auxiliary Transmission Fluid Pump "A" Motor Current Low 

P0C28 - Electric/Auxiliary Transmission Fluid Pump "A" Motor Current High 

P0C29 - Electric/Auxiliary Transmission Fluid Pump "A" Driver Circuit Performance 

P0C2A - Electric/Auxiliary Transmission Fluid Pump "A" Motor Stalled 

P0C2C - Electric Transmission Fluid Pump Control Module Feedback Signal 
Range/Performance 

P0C2D - Electric Transmission Fluid Pump Control Module Feedback Signal Low 

P0C2E - Electric Transmission Fluid Pump Control Module Feedback Signal High 

P2796 - Electric Transmission Fluid Pump Control Circuit 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration < 1 seconds to register a malfunction 

 

Transmission Auxiliary Oil Pump check entry conditions:  

Entry Conditions Minimum Maximum 

Ambient Temperature 10 deg C  

12V Battery voltage 6.0V 19.0 V 
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Transmission Auxiliary Oil Pump check malfunction thresholds: 

P175A: TAOP circuit board temperature > 130 deg C for 3 sec. 

P0B0D: TAOP speed is > 105% or < 95% of commanded speed for 3 sec 

P0C27: TAOP current is < 0.5 Amps at 1000rpm to <1.2 Amps at 4000rpm. For 3 sec 

P0C28: TAOP current is > 12.5 Amps for 3 sec 

P0C29: TAOP current and speed meet conditions for P0B0D and either P0C27 or P0C28 for 3 sec. 

P0C2A: Pump speed =0 when commanded non-zero for 3 sec, OR circuit board temp > 135 deg C OR Over-
current > 12.5 Amps for > 20 sec. OR Pump supplied voltage < 6.0 Volts or > 18.0 Volts for 325 ms. 

P0C2C: Duty cycle of PWM signal measured by TAOP outside the 10 defined zones of operation > 3.0 sec. 

P0C2D: Duty cycle of PWM signal measured from TAOP is < 9 % duty cycle for 3 seconds. 

P0C2E: Duty cycle of PWM signal measured from TAOP is > 91 % duty cycle for 3 seconds.  

P2796: PWM speed command signal on the separate control circuit < 80 Hz or > 120 Hz for 3 sec. 
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Motor Electronics Coolant Pump Control Circuit 
 

Motor Electronics Coolant Pump Control Circuit Check Operation: 

DTCs P0A05 (Motor Electronics Coolant Pump Control Circuit / Open 

P0A06 (Motor Electronics Coolant Pump (MECP) Control Circuit Low) 

P0A07 (Motor Electronics Coolant Pump (MECP) Control Circuit High) 

P0C73 (Motor Electronics Coolant Pump "A" Control Performance) 

P0E4F (Motor Electronics Coolant Pump “A” intermittent / erratic) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 5 sec 

 
Motor Electronics Coolant Pump Control Circuit check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 

 
Motor Electronics Coolant Pump Control Circuit check malfunction thresholds: 

P0A05 - No communication received from pump > 9.25 sec 

P0A06 – MECP output driver faulted  for > 5 sec 

P0A07 - MECP output driver faulted (overcurrent) for > 0.25 sec 

P0C73 – communication received from pump that a confirmed fault exists > 1.25 sec OR  

P0E4F - communication received from pump outside of expected frequency/duty cycle > 1 sec. 
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 General System Voltage Checks 
 

General System Voltage Check Operation: 

DTCs P0560 – System Voltage 

P0562 – System Voltage Low 

P0563 – System Voltage High 

P06A6 - Sensor Reference Voltage "A" Circuit Range/Performance 

P06A7 - Sensor Reference Voltage "B" Circuit Range/Performance 

P06B1 - Sensor Power Supply "A" Circuit Low 

P06B2 - Sensor Power Supply "A" Circuit High 

P0A23 – Generator Torque Sensor Circuit Range/Performance 

P0A18 – Motor Torque Sensor Circuit Range/Performance 

P1633 - Keep Alive Power Voltage Too Low 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 1 sec 

 
General System Voltage Check entry conditions:  

Entry Conditions Minimum Maximum 

Time after vehicle power up 500 msec none 

12V Battery voltage 6.0V 19.0 V 
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General System Voltage check malfunction thresholds: 

P0560: 
 KAPWR voltage out of range (x > 19.0V) OR (x < 5.95V) 
 KAPWR voltage differs from PSR voltage > 4.5V 

P0562: 
 Battery voltage when vehicle is running and  in a torque producing state < 8.2V 
 Battery voltage anytime module is powered  < 6.0V 

P0563: 
 Battery voltage too high> 19.0V 

P06A6: 
 Internal processor power supply (x > 2.64V) OR (x < 2.37V) 

P06A7: 
 5V power supply out of range (4.75V > x) OR (x > 5.25V) 
 3.3V power supply out of range (3.46V < x) OR (x < 3.13V) 
 1.5 V power supply out of range (1.57V < x)  OR (x < 1.42V) 

P06B1: 
 Temperature sensor power supply (x < 4.5V) 

P06B2: 
 Temperature sensor power supply (x > 6.0V) 

P0A23: 
 Generator sensor reference voltage out of range > 6V or < 4.50V for 500ms. 

P0A18: 
 Motor current sensor reference voltage out of range > 6V or < 4.50V for 500ms. 

P1633 
 Voltage below 6.0V for 20 seconds, or 5 seconds during module self-test. 
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Internal HPCM ECU Checks 
 

Internal ECU Check Operation: 

DTCs P0600 – Serial Communication Link 
P0603 - Internal Control Module Keep Alive Memory (KAM) Error 
P0604 - Internal Control Module Random Access Memory (RAM) Error 
P0605 - Internal Control Module Read Only Memory (ROM) Error 
P0607 - Internal Control Module Read Only Memory (ROM) Error 
P060A – Internal Control Module Monitoring Processor 
P060B - Internal Control Module A/D Processing Performance 
P060C - Internal Control Module Main Processor Performance 
P0613 – TCM Processor 
P061A - Internal Control Module Torque Performance 
P06B8 - Internal Control Module Non-Volatile Random Access Memory (NVRAM) 
Error 
P0A1D - Hybrid/EV Powertrain Control Module "A" 
P1A08 - Generator Mode Signal 
P1A0C – Engine Failed To Start (non-MIL) 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration < 1 sec 

 
 

Internal ECU Check malfunction thresholds: 

P0600 – SPI message fault (checksum/header/timing/frame) 
P0603 – KAM checksum error 
P0604 – RAM checksum error 
P0605 – ROM checksum error 
P0607 - Error detected in CPU instruction test 
P060A – Error detected in Motor Control Unit (RAM/ROM/Communications/Safety Monitor) 
P060B – A/D redundant check error compared with main software A/D 
P060C – CAN network data errors (torque/motor speed/pedal/gear/torque) 
P0613 – Processor resets, micro software mismatch, torque validity 
P061A – Excess torque detected 
P06B8 – NVRAM read/write failure 
P0A1D - Inter-processor Serial Communication failure 
P1A08 - Generator mode command invalid for Neutral Gear operation when vehicle speed < 2 kph and gear 
position is NEUTRAL for < 1 sec. 
P1A0C - No response to engine start request from ECM for >25 sec after initial start request  
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General Hybrid System 
 

General System Check Operation: 

DTCs P0A1A - Generator Control Module 

P0A1B - Drive Motor “A” Control Module 

P1920 – Engine Speed Signal 

P1A13 - Hybrid Powertrain Control Module - Regenerative Braking Disabled 

P1A1B - Brake System Control Module - Forced Engine Running 

U0100 - Lost Communication With ECM / PCM "A" 

U0121 - Lost Communication With Anti-Lock Brake System (ABS) Control Module 

U0164 - Lost Communication With HVAC Control Module 

U0300 - Internal Control Module Software Incompatibility 

U0401 - Invalid Data Received from ECM/PCM "A" 

U0412 - Invalid Data Received from Battery Energy Control Module "A" 

U0418 - Invalid Data Received from Brake System Control Module "A" 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK P0A23, P0A92, P0A7A, P0C64 for P0A1A 

P1A18, P0A90, P0A78,P0C50 for P1A1B 

Monitoring Duration Continuous 

 
General System Check malfunction thresholds: 

P0A1A - Generator Torque estimate error, difference between Generator torque estimate and command > 
40Nm for 550 ms or Total Torque estimate error, difference between Total torque command and Total torque 
> 800Nm more than demand for > 500ms. 

P0A1B - Motor Torque Estimate Error, Difference between Motor torque estimate and command > 60Nm for 
550 ms or Total Torque estimate error, Difference between Total torque command and Total torque estimate 
> 800Nm more than demand for > 500ms. 

P1920 - Difference between engine speed CAN signal and internal engine speed calculation > 500 rpm for 500 
ms OR > 550rpm for 1000 ms. 

P1A13 - Regenerative Braking Disabled by request of Brake System Control Module due to regenerative 
braking system fault. 

P1A1B – Forced Engine Running by request of Brake System Control Module due to regenerative braking 
system fault. 

U0100 – Lost Communication with PCM > 1 sec. 

U0121 – Lost Communication with ABS module > 1 sec. 

U0164 - Lost Communication with HVAC module > 1 sec. 

U0300 - Internal HPCM monitor software version mismatch. 

U0401 - Invalid Data Received from ECM/PCM "A" 

U0412 - Invalid Data Received from Battery Energy Control Module "A" 

U0418 - Invalid Data Received from Brake System Control Module "A" 
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ABS / Brake System  

Brake System  Overview  

The brake system on HEV and PHEV vehicles plays a vital role in the regenerative braking function, first as the 
primary measurement of the driver’s requested braking torque, and the arbitration of how that braking torque will be 
delivered, as a combination of powertrain regenerative braking torque and conventional friction based torque at the 
brake pads/calipers.  The EBB module is responsible for maintaining overall vehicle stability during braking, traction 
control maneuvers,  ABS events, and may limit regenerative braking torque during any event to maintain vehicle 
stability.   

The overall amount of regenerative braking will impact the fuel economy of an HEV or PHEV vehicle.  Certain failure 
modes of the regenerative braking system can limit regenerative braking torque for the duration of a drive cycle.  In 
a PHEV, this affects the all-electric range of the vehicle, as regenerative braking is used to recapture kinetic energy 
from the vehicle while braking.  This reduction in EV range of a PHEV vehicle makes the regenerative braking 
function an emissions control device, and therefore any component in the braking system that can affect regenerative 
braking on a PHEV will have an OBD monitor.  In Ford’s PHEV’s, the brake module contains the diagnostic software 
and monitors for these components, and the summary of those monitors is reported to the HPCM, which handles 
the OBD reporting for the EBB module (which does not have a diagnostic identifier in the OBD range).  In this manner, 
the HPCM will act as the gateway for all brake system OBD information. 
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Brake System Architecture 

Ford’s current generation of electrified vehicles uses an Electric Brake Booster (EBB) module.  This module 
combines the brake booster function and the brake control functions into a compact unit.  The EBB module contains 
a tandem master cylinder (TMC), hydraulic control unit (HCU), electric control unit (ECU), pressure generator, 
brushless DC motor, pedal feel simulator, and a reservoir.  
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Functional chain of By Wire Braking for an EBB Module: 

 

Braking System External Inputs 

The ABS module monitors several hardwired inputs from the following sources:  

CAN Messages From Powertrain Control Module (PCM) are used to communicate torque requests and provide 
torque status to allow blending of friction braking and regenerative braking. The presence and integrity of the 
signals from PCM are continually monitored. 

 
ABS Control Module Lost Communication With ECM/PCM "A": 

DTC(s) U0127 

Monitor execution Continuous 

Detection Critieria CAN frame is not received for more than the Failure Detection Time 
from 100msec to 500msec 

Monitoring Duration 10 msec 

 
 

Invalid Data Received from ECM/PCM “A”: 

DTC(s) U0128 

Monitor execution Continuous 

Detection Critieria Critical signal qualifier received as invalid from 100msec to 500msec 

Monitoring Duration 10 msec 

 
 

Brake Fluid Sensor is used to monitor the brake fluid level in in the master cylinder reservoir to ensure sufficient 
brake fluid for safe operation of vehicle. Failure modes sensed and detected include low brake fluid and electrical 
integrity of brake fluid level sensor as well as air or brake fluid loss in the hydraulic circuits of the brake system. 

Brake Fluid Level: 

DTC(s) C0049 

Monitor execution Continuous 



FORD MOTOR COMPANY 
REVISION DATE: JUNE 13, 2019 09.01.00.01 PAGE 368 OF 388  

Detection Critieria   failure is detected if the signal of the brake fluid level switch indicates 
that the brake fluid level is too low longer than the specified min. fault 
duration 

Monitoring Duration 10 msec 

 
 

Brake Fluid General Electrical Failure: 

DTC(s) C004B 

Monitor execution Continuous 

Detection Critieria    A failure is detected in case of invalid sensor or invalid wiring 

Monitoring Duration 10 msec 

 
 

 
Brake Fluid  Leak or Seal Failure: 

DTC(s) C055E, C1013 

Monitor execution Continuous 

Detection Critieria A level of Brake Fluid and Brake Fluid refill mechanism 

Presence of large volume of air or leakage in Tandem Master Cylinder 
or Linear Actuator 

Hydraulic leakage localization detection in either primary or secondary 
circuits. 

Monitoring Duration 10 msec 

 
External Voltage supply to the brake control system is monitored and features are degraded or disabled based 
on voltage available at the ECU. 

External Voltage Supply: 

DTC(s) C0564, C0565 

Monitor execution Continuous 

Detection Critieria Battery supply voltage to ECU detected under fault threshold 

Battery supply voltage to ECU detected over fault threshold. 

Monitoring Duration 10 msec 

 

Wheel Speed Sensors and tone wheels are used to monitor vehicle speeds at each wheel end. The wheel speed 
sensors are monitored electrical integrity and plausibility of individual wheels in relation to other wheels. 
 

Tone Wheel Plausibility: 

DTC(s) C0030, C0033, C0036, C0039 

Monitor execution Continuous 

Detection Critieria A failure is detected if the wheel speed sensor signal drops 
periodically in relation to wheel circumference 

Monitoring Duration 10 msec and speeds greater than 14.4 kph 
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Wheel Speed Sensor Circuit Open, Intermittent or Erratic, Range Performance or Incorrect Component 
Installed: 

DTC(s) C0500, C0501, C0504, C0506, C0507, C050A, C050C, C050D, 
C0510, C0512, C0513, C0516, C0518, C0519, C051A, C051B, 
C0555, C0556, C0557, C0558 

Monitor execution Continuous 

Detection Critieria  A failure is detected if the wheel individual speed is &gt; 4km/h and a 
valid direction information is missing for a time of &gt; 1.75s. 

 A failure is detected if a failure counter reaches is activated 20 times 
in sequence based on a set of homogeneous uninterrupted entry 
conditions 

 mismatch between internal configuration and connected wheel speed 
sensor type 

 A failure is detected if the wheel speed sensor signal erratically 
changes to absolute huge values 

 A failure is detected at the fastest and the second-fastest wheel if the 
ratios of the corresponding wheels indicate a deviation bigger than the 
actual threshold value and smaller than 150% 

 A failure is detected at the slowest and the second-slowest wheel if 
the ratios of the corresponding wheels indicate a deviation smaller 
than the actual threshold value.. 

Monitoring Duration 10 msec and speeds greater than 14.4 kph 

 
Brake System Internal Inputs/External Outputs 

Brake Pressure Sensors – are used to monitor the pressure of fluid in the EBB system at the Master Cylinder 
and Linear Actuator.  Diagnostics for the two pressure sensors include range/performance, missing calibration 
data, intermittent sensor readings, comparison tests between the two sensors, and sensor supply voltage 
monitoring. 

Brake Pressure Sensor Range/Performance, Brake System Slow Response, Brake Booster Pressure 
Sensor Circuit, Brake Booster Pressure Sensor Erratic: 

DTC(s) C004E, C053D, C0560, C056A, C056B, C1013 

Monitor execution Continuous 

Detection Critieria  Mechanical or Electrical failure in Primary or Secondary Pressure 
Feed Valve 

 Mechanical or Electrical failure in Primary or Secondary TMC cut 
valves 

 Mechanically stuck TMC or LAC pistons 

 Pressure Sensor Supply Voltage Insufficient 

 Pressure Sensor ouput plausibility fault 

 Pressure sensor configuration integrity compromised 

 A failure is detected if the absolute value of the calculated pressure 
sensor signal offset is higher than OffsetThreshold 

 refill efficiency is too low or duration too long 
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Monitoring Duration 10 msec  

 
Internal ECU Operation and Valve Function is monitored and incorrect operation is detected. 

Internal ECU Monitoring: 

DTC(s) C004F, C0563, C101F, P1A41 

Monitor execution Continuous 

Detection Critieria  Internal self-tests of Microprocessor and other ASICs 

 A failure is detected if the modeled internal ECU temperature is above 
a safe operating threshold. 

 Detection of RAM, ROM or NVRAM failures 

 Inlet valve calibration data in non-volatile memory is missing or 
corrupt.Pressure sensor configuration integrity compromised 

 Valve electrical failures detected 

 Checksum failure detected 

Monitoring Duration Once after ignition on  

 
Pump Motor Control Circuits are used to diagnose the function of the electric pump-motor that provides hydraulic 
pressure to the brake system in certain operation modes (ABS, Traction Control, Stability Control),  These 
diagnostics include general circuit checks such as short to ground/battery, circuit open, actuator stuck (motor stuck) 
 

Pump Motor Control Performance, Pump Motor Control Circuit Low: 

DTC(s) C004C, C0594, C0596, C052B, C052E 

Monitor execution Continuous 

Detection Critieria  Motor position is incorrect or mis-aligned after initialization self-test or 
after a braking event 

 Motor temperature model indicates temperature too high 

 Motor position sensor signal faulty 

 Internal motor voltage supply is faulty 

Monitoring Duration 10 msec  

 
 
Programming and Calibration commands are necessary at initial manufacturing and after service to ensure the 
EBB module is correctly initialized and configured for vehicle specific features and functions. 
 

Programming and Calibration: 

DTC(s) C0061, C0062, P1A40, U0315 

Monitor execution Continuous 

Detection Critieria  Longitudinal or Lateral Acceleration calibration command not 
performed  

 VIN not configured in module 

 Vehicle variant information not configured 

 Mismatched parameter versus vehicle configuration 
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Monitoring Duration 10 msec  

 
DTC Mapping between HPCM (SOBDMC) and ABS Module for PHEV vehicles: 
 
The HPCM acts as the gateway for all ABS module (brake system) OBD diagnostics that affect the regenerative 
braking function on PHEVs.  To meet OBD error code requirements, some of the DTC numbers are different between 
the ABS module DTC and the HPCM DTC.  The following table relates corresponding DTC’s between the two 
modules.  In each case, the pairs of DTC’s will have identical meaning.  If you see one of these DTC’s in that control 
module, the other module should have the corresponding DTC, unless it was cleared with a service tool. 
 

DTC Name  Component/System  ABS DTC 
HPCM 
DTC 

ABS Control Module Received Invalid Data 
from ECM/PCM "A"  Can Communication  U0100  U1028 

ABS Control Module Lost Communication With 
ECM/PCM "A"  Can Communication  U0100  U1027 

ABS Control Module Received Invalid Data 
from ECM/PCM "A"  Can Communication  U0401  U1028 

Brake Fluid Level Sensor/Switch Circuit/Open  Brake Fluid  C0049  C004B 

Brake Hydraulic Circuit "A" Leak  Brake Fluid  C0049  C055E 

Brake Fluid Level  Brake Fluid  C0049  C0049 

manf. Specific code  Brake Fluid  C1013  C1013 

Lateral Acceleration Sensor  Programming  C0061  C0061 

Longitudinal Acceleration Sensor  Programming  C0062  C0062 

ABS Control Module System Voltage High  Internal Brake Module     C0565 

ABS Control Module Performance  Internal Brake Module     C0563 

manf. Specifc code  Internal Brake Module  C101F  C101F 

ABS Control Module Performance  Internal Brake Module  C101F  C101F 

ABS Control Module Performance  Internal Brake Module  P0604  C0563 

ABS Control Module Programming Error  Internal Brake Module  U2200  P1A41 

ABS Control Module Performance  Internal Brake Module  U3000  C0563 

ABS Control Module Performance  Internal Brake Module  U3000 
C0563‐
00 
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ABS Control Module Over Temperature  Internal Brake Module  U3000  C004F 

**Brake Booster Motor "A" Performance  Motor  C0594  C0594 

Brake Booster Motor "A" Position Sensor 
Exceeded Learning Limits  Motor  C0594  C004C 

Brake Booster Motor "A" Performance  Motor  C0594  C0594 

**Brake Booster Motor "A" Current Sensor 
Circuit Range/Performance  Motor  C0596  C0596 

Brake Pressure Sensor "A" Range/Performance  Pressure Sensor  C0044 
C053D‐

00 

Brake Pressure Sensor Missing Calibration  Pressure Sensor  C0044 
C0560‐
00 

Brake Pressure Sensor "A" Range/Performance  Pressure Sensor  C0044 
C053D‐

00 

Brake Pressure Sensor "A" Intermittent/Errati  Pressure Sensor  C0044 
C056B‐
00 

Brake System Pressure Slow Response  Pressure Sensor  C1013  C1013 

Brake Booster Pressure Sensor Power Supply 
Circuit  Pressure Sensor  C1A08 

C056A‐
00 

Brake Fluid Pressure Control Valve Actuator 
Stuck  Pressure Sensor  C1B11  C004E 

ABS Control Module Configuration Not 
Complete  Programming  C0078  P1A40 

Software Incompatibility with ABS Module  Programming  U2017  U0315 

ABS Control Module Configuration Not 
Complete  Programming  U2100  P1A40 

ABS Control Module Configuration Not 
Complete  Programming  U3002  P1A40 

ABS Control Module Configuration Not 
Complete  Programming  U3002  P1A40 

C052E‐ABS Pump Motor Control Circuit Low  Motor  C0020  C052E 

ABS Pump Motor Control Range/Performance  Motor  C0020 
C052B‐
00 

ABS Control Module System Voltage Low  Voltage  U3003  C0564 

ABS Control Module System Voltage High  Voltage  U3003  C0565 

Left Front Tone Wheel  Wheel Speed Sensor  C0030  C0030 
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Left Front Wheel Speed Sensor "A" 
Circuit/Open  Wheel Speed Sensor  C0031  C0500 

Left Front Wheel Speed Sensor ‐ Mechanical  Wheel Speed Sensor  C0031  C0518 

Right Rear Wheel Speed Sensor "A" 
Intermittent/Erratic  Wheel Speed Sensor  C0031  C0504 

Left Front Wheel Speed Sensor "A" Incorrect 
Component Installed  Wheel Speed Sensor  C0031  C0555 

Left Front Wheel Speed Sensor "A" 
Range/Performance  Wheel Speed Sensor  C0031  C0501 

Right Front Tone Wheel  Wheel Speed Sensor  C0033  C0033 

Right Front Wheel Speed Sensor "A" 
Circuit/Open  Wheel Speed Sensor  C0034  C0506 

Right Front Wheel Speed Sensor ‐ Mechanical  Wheel Speed Sensor  C0034  C0519 

Right Front Wheel Speed Sensor "A" 
Intermittent/Erratic  Wheel Speed Sensor  C0034  C050A 

Right Front Wheel Speed Sensor "A" Incorrect 
Component Installed  Wheel Speed Sensor  C0034  C0556 

Right Front Wheel Speed Sensor "A" 
Range/Performance  Wheel Speed Sensor  C0034  C0507 

Left Rear Tone Wheel  Wheel Speed Sensor  C0036  C0036 

Left Rear Wheel Speed Sensor "A" 
Circuit/Open  Wheel Speed Sensor  C0037  C050C 

Left Rear Wheel Speed Sensor "A" Incorrect 
Component Installed  Wheel Speed Sensor  C0037  C051A 

Left Rear Wheel Speed Sensor "A" 
Intermittent/Erratic  Wheel Speed Sensor  C0037  C0510 

Left Rear Wheel Speed Sensor "A" Incorrect 
Component Installed  Wheel Speed Sensor  C0037  C0557 

Left Rear Wheel Speed Sensor "A" 
Range/Performance  Wheel Speed Sensor  C0037  C050D 

Right Rear Tone Wheel  Wheel Speed Sensor  C0039  C0039 

Right Rear Wheel Speed Sensor "A" 
Circuit/Open  Wheel Speed Sensor  C003A  C0512 

Right Rear Wheel Speed Sensor ‐ Mechanical  Wheel Speed Sensor  C003A  C051B 

Right Rear Wheel Speed Sensor "A" 
Intermittent/Erratic  Wheel Speed Sensor  C003A  C0516 

Right Rear Wheel Speed Sensor "A" Incorrect 
Component Installed   Wheel Speed Sensor  C003A  C0558 
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Right Rear Wheel Speed Sensor "A" 
Range/Performance  Wheel Speed Sensor  C003A  C0513 
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PCM On Board Diagnostic Executive 

 

The On-Board Diagnostic (OBD) Executive is a portion of the PCM strategy that manages the diagnostic 
trouble codes and operating modes for all diagnostic tests. It is the "traffic cop" of the diagnostic system. The 
Diagnostic Executive performs the following functions: 

 Sequence the OBD monitors such that when a test runs, each input that it relies upon has already 
been tested. For 2008 MY and beyond ISO 14229 programs, the OBD monitors are no longer 
sequenced by the diagnostic executive. 

 Controls and co-ordinates the execution of the individual OBD system monitors: Catalyst, Misfire, 
EGR, O2, Fuel, AIR, EVAP and, Comprehensive Component Monitor (CCM).  For 2008 MY and 
beyond ISO 14229 programs, the execution of the OBD monitors is no longer controlled and 
coordinated by the diagnostic executive. 

 Stores freeze frame and "similar condition" data. 
 Manages storage and erasure of Diagnostic Trouble Codes as well as MIL illumination. 
 Controls and co-ordinates the execution of the On-Demand tests: Key On Engine Off (KOEO)Key 

On Engine Running (KOER), and the Output Test Mode (OTM).  For 2008 MY and beyond ISO 
14229 programs, the Output Test Mode is no longer supported by the diagnostic executive. 

 Performs transitions between various states of the diagnostic and powertrain control system to 
minimize the effects on vehicle operation. 

 Interfaces with the diagnostic test tools to provide diagnostic information (I/M readiness, various J1979 test 
modes) and responses to special diagnostic requests (J1979 Mode 08 and 09). 

 Tracks and manages indication of the driving cycle which includes the time between two key on events 
that include an engine start and key off. 

 

The diagnostic executive also controls several overall, global OBD entry conditions. 

 The battery voltage must fall between 11.0 and 18.0 volts to initiate monitoring cycles.  
 The engine must be started to initiate the engine started, engine running, and engine off monitoring cycles. 
 The Diagnostic Executive suspends OBD monitoring when battery voltage falls below 11.0 volts. 
 The Diagnostic Executive suspends monitoring of fuel-system related monitors (catalyst, misfire, evap, O2, 

AIR and fuel system) when fuel level falls below 15%.  For 2005 MY and beyond, the execution of the 
fuel related OBD monitors is no longer suspended for fuel level by the diagnostic executive. 

 
The diagnostic executive controls the setting and clearing of pending and confirmed DTCs. 
 

 A pending DTC and freeze frame data is stored after a fault is confirmed on the first monitoring cycle. If the 
fault recurs on the next driving cycle, a confirmed DTC is stored, freeze frame data is updated, and the MIL 
is illuminated. If confirmed fault free on the next driving cycle, the pending DTC and freeze frame data is 
erased on the next power-up. 

 For the 2005 MY and later, pending DTCs will be displayed as long as the fault is present. Note that OBD-
II regulations required a complete fault-free monitoring cycle to occur before erasing a pending DTC. In 
practice, this means that a pending DTC is erased on the next power-up after a fault-free monitoring cycle. 

 For clearing comprehensive component monitoring (CCM) pending DTCs, the specific monitor must 
determine that no fault is present, and a 2-hour engine off soak has occurred prior to starting the vehicle. 
The 2-hour soak criteria for clearing CCM confirmed and pending DTCs has been utilized since the 2000 
MY.  For 2008 MY and beyond ISO 14229 programs, the engine off soak is no longer used by the 
diagnostic executive. 

 After a confirmed DTC is stored and the MIL has been illuminated, three consecutive confirmed fault-free 
monitoring cycles must occur before the MIL can be extinguished on the next (fourth) power-up. After 40 
engine warm-ups, the DTC and freeze frame data is erased. 
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The diagnostic executive controls the setting and clearing of permanent DTCs. 
 

 A permanent DTC is stored when a confirmed DTC is stored, the MIL has been illuminated, and there are 
not yet six permanent DTCs stored. 

 After a permanent DTC is stored, three consecutive confirmed fault-free monitoring cycles must occur before 
the permanent DTC can be erased. 

 After a permanent DTC is stored, one confirmed fault-free monitoring cycle must occur, following a DTC 
reset request, before the permanent DTC can be erased.  For 2010MY and beyond ISO 14229 programs 
a driving cycle including the following criteria must also occur, following the DTC reset request, before a 
permanent DTC can be erased: 

o Cumulative time since engine start is greater than or equal to 600 seconds; 
o Cumulative vehicle operation at or above 25 miles per hour occurs for greater than or equal 

to 300 seconds (medium-duty vehicles with diesel engines certified on an engine 
dynamometer may use cumulative operation at or above 15% calculated load in lieu of at or 
above 25 miles per hour for purposes of this criteria); and 

o Continuous vehicle operation at idle (i.e., accelerator pedal released by driver and vehicle speed 
less than or equal to one mile per hour) for greater than or equal to 30 seconds. 

 A permanent DTC cannot be erased by a KAM clear (battery disconnect).  Additionally, its confirmed DTC 
counterpart will be restored after completion of the KAM reset (battery reconnect).  
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Exponentially Weighted Moving Average 

Exponentially Weighted Moving Averaging is a well-documented statistical data processing technique that is used 
to reduce the variability on an incoming stream of data. Use of EWMA does not affect the mean of the data, 
however, it does affect the distribution of the data. Use of EWMA serves to “filter out” data points that exhibit 
excessive and unusual variability and could otherwise erroneously light the MIL. 

The simplified mathematical equation for EWMA implemented in software is as follows: 

New Average =   [New data point * “filter constant”] + [( 1 - “filter constant” ) * Old Average] 

This equation produces an exponential response to a step-change in the input data. The "Filter Constant" 
determines the time constant of the response. A large filter constant (i.e. 0.90 ) means that 90% of the new data 
point is averaged in with 10% of the old average. This produces a very fast response to a step change. Conversely, 
a small filter constant (i.e. 0.10 ) means that only 10% of the new data point is averaged in with 90% of the old 
average. This produces a slower response to a step change. 

When EWMA is applied to a monitor, the new data point is the result from the latest monitor evaluation. A new 
average is calculated each time the monitor is evaluated and stored in Keep Alive Memory (KAM). This normally 
occurs each driving cycle. The MIL is illuminated and a DTC is stored based on the New Average store in KAM. 

In order to facilitate repair verification and DDV demonstration, 2 different filter constants are used. A “fast filter 
constant” is used after KAM is cleared or DTCs are erased and a “normal filter constant” is used for normal customer 
driving. The “fast filter” is used for 2 driving cycles after KAM is cleared/DTCs are erased, and then the “normal 
filter” is used. The “fast filter” allows for easy repair verification and monitor demonstration in 2 driving cycles, while 
the normal filter is used to allow up to 6 driving cycles, on average, to properly identify a malfunction and illuminate 
the MIL. This feature is called Fast Initial Response (FIR). The fast filter is always calibrated to 1.0 which means 
that the EWMA is effectively disabled because the new average is 100% of the new data point. Since the EWMA 
is effectively disabled, it takes twp driving cycles to set the MIL. The first driving cycle with a fault will set a pending 
DTC; the second driving cycle will set a confirmed code and illuminate the MIL. 

The other unique feature used with EWMA is called Step Change Logic (SCL). This logic detects an abrupt change 
from a no-fault condition to a fault condition. This is done by comparing the new data point to the EWMA old 
average. If the two points differ by more than a calibrated amount (i.e. the new data point is outside the normal 
distribution), it means that a catastrophic failure has occurred. The fast filter is then used in the same manner as 
for the FIR feature above. Since the EWMA is effectively disabled, it takes twp driving cycles to set the MIL. The 
first driving cycle with a fault will set a pending DTC; the second driving cycle will set a confirmed code and illuminate 
the MIL. The SCL becomes active after the 4th "normal" monitoring cycle to give the EWMA a chance to stabilize. 

During "normal" EWMA operation, a slower filter constant is used. The "normal filer" allows the MIL to be illuminated 
in 1 to 6 driving cycles. A confirmed code is set and the MIL is illuminated as soon as the EWMA crosses the 
malfunction threshold. There is no pending DTC because EWMA uses a 1-trip MIL. 

In order to relate filter constants to driving cycles for MIL illumination, filter constants must be converted to time 
constants. The mathematical relationship is described below: 

Time constant = [ ( 1 / filter constant ) - 1 ] * evaluation period 

The evaluation period is a driving cycle. The time constant is the time it takes to achieve 68% of a step-change to 
an input. Two time constants achieve 95% of a step change input. 
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EWMA Examples 

 
EWMA with FIR and SCL has been incorporated in the catalyst monitor, the Rear O2 response test and the EONV 
Evaporative system leak check monitor. There are 3 calibrateable parameters that determine the MIL illumination 
characteristics. 

“Fast” filter constant (0.9999), used for 2 driving cycles after DTCs are cleared/KAM is reset (FIR) and for Step 
Change Logic (SCL) 

“Normal” filter constant( typically 0.4),, used for all subsequent, “normal” customer driving 

Number of driving cycles to use fast filter after KAM clear (normally set to 2 driving cycles) 

 
Several examples for a typical catalyst monitor calibration are shown in the tables below. The first example does not 
show SCL in order to better illustrate the EWMA calculation and the 1-trip MIL.  

Monitor 
evaluation 

(“new data”) 

EWMA Filter Calculation, 
“normal” filter constant 

set to 0.4 

Malfunction threshold = .75 

Weighted 
Average 

(“new 
average”) 

Driving 
cycle 

number 

Action/Comment 

0.15 .15 * (0.4) + .15 * ( 1 - 0.4) 0.15  normal 120K system 

1.0 1.0 * (0.4) + .15 * ( 1 - 0.4) 0.49 1 large failure occurs 

1.0 1.0 * (0.4) + .49 * ( 1 - 0.4) 0.69 2  

1.0 1.0 * (0.4) + .69 * ( 1 - 0.4) 0.82 3 exceeds threshold, MIL on 

1.0 1.0 * (0.4) + .82 * ( 1 - 0.4) 0.89 4 MIL on 

     

0.8 0.8 * (0.4) + .15 * ( 1 - 0.4) 0.41 1 1.5 * threshold failure 

0.8 0.8 * (0.4) + .41 * ( 1 - 0.4) 0.57 2  

0.8 0.8 * (0.4) + .57 * ( 1 - 0.4) 0.66 3  

0.8 0.8 * (0.4) + .66 * ( 1 - 0.4) 0.72 4  

0.8 0.8 * (0.4) + .72 * ( 1 - 0.4) 0.75 5 equals threshold, MIL on 

0.8 0.8 * (0.4) + .75 * ( 1 - 0.4) 0.77 6 MIL on 

     

0.8 0.8 * (0.99) + 0* ( 1 - 0.99) 0.8 1 1.5 * threshold failure after 
code clear, pending DTC 

0.8 0.8 * (0.99) + .8 * ( 1 - 0.99) 0.8 2 MIL on (I/M Readiness set 
to "ready" 
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I/M Readiness Code 

The readiness function is implemented based on the J1979/ISO 15031-5 format. Clearing codes using a scan tool 
results in the various I/M readiness bits being set to a “not-ready” condition. As each non-continuous monitor 
completes a full diagnostic check, the I/M readiness bit associated with that monitor is set to a “ready” condition. 
This may take one or two driving cycles based on whether malfunctions are detected or not. The readiness bits for 
comprehensive component monitoring, misfire and fuel system monitoring are considered complete once all the 
non-continuous monitors have been evaluated. Because the evaporative system monitor requires ambient 
conditions between 40 and 100 oF and BARO > 22.5 " Hg (< 8,000 ft.) to run, special logic can “bypass” the running 
the evap monitor for purposes of clearing the evap system I/M readiness bit due to the continued presence of these 
extreme conditions. The table below shows which monitors must complete for I/M readiness. 

I/M Readiness bit Bank 1 Bank 2 

Catalyst monitoring P0420 P0430 

Heated catalyst monitoring Not Supported Not Supported 

Evaporative system leak monitoring 
(0.020”/0.040"/0.150" monitor used for I/M 
readiness) 

Purge flow monitoring includes blocked 
line test and excessive vacuum tests 

Some 2018 MY LD vehicles will use 0.020” 
for I/M readiness, all 2019 MY LD vehicles 
will use 0.020” for I/M Readiness 

P0442 (0.040") 

P0455 (0.150 for HD OBD) 

P0456/P04EF (0.020”) 

P144A / P00FE (blocked line) 

P1450 / P0496 (excess 
vacuum) 

 

Secondary air system monitoring P0491/P0410/P2448 P0492/P2449 

Oxygen sensor monitoring   

Upstream response test P0133 P0153 

Upstream lack of switch test 

(2018MY and earlier) 

P2195/P2196  P2197/P2198  

Upstream heater  

(2018MY and earlier) 

P0053/P0030  P0059/P0050  

Downstream circuit test  

(2018MY and earlier) 

P0137/P0138 P0157/P0158 

Downstream functional test  

(2018MY and earlier) 

P0136/P2270/P2271  P0156/P2272/P2273  

Downstream heater  

(2018MY and earlier) 

P0036/P0054/P00D2 P0056/P0060/P00D4 

Downstream response test P013A/P013E (2018MY and 
earlier)  

P013A/P2270/P2271 
(2019MY+) 

P013C/P014A (2018MY 
and earlier) 

P013C/P2272/P2273 
(2019MY+) 

Post catalyst fuel trim monitor P2096/P0297 P2098/P2099 

Oxygen sensor heater monitoring  

(2018MY and earlier) 

Same as O2 sensor above  Same as O2 sensor above 
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Oxygen sensor heater monitoring  

(2019MY+) 

  

Upstream heater P0053/P0030  P0059/P0050  

Downstream heater  P0036/P0054/P00D2 P0056/P0060/P00D4 

EGR and/or VVT system monitoring   

Stepper Motor EGR 

High Pressure  EGR 

P0400 

P1405/P1406/P0401/P0402 

 

VVT supported P0011/P0012/P0014/P0015 P0021/P0022/P0024/P0025 

Misfire monitoring Always ready Always ready 

Fuel system monitoring Fuel trim always ready Fuel trim always ready 

A/F ratio imbalance monitor P219A P219B 

Comprehensive component monitoring Always ready Always ready 
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Evap bypass logic: 

If the evaporative system monitor conditions are met with the exception of the 40 to 100 oF ambient temperatures 
or BARO range, a timer is incremented. The timer value is representative of conditions where the Evap monitor 
could have run (all entry conditions met except IAT and BARO) but did not run due to the presence of those extreme 
conditions. If the timer continuously exceeds 30 seconds during a driving cycle in which all continuous and non-
continuous monitors were evaluated, the evaporative system monitor is then considered complete. If the above 
conditions are repeated during a second driving cycle, the I/M readiness bit for the evaporative system is set to a 
“ready” condition.  
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In-Use Monitor Performance Ratio  

Manufacturers are required to implement software algorithms that track in-use performance for each of the following 
components: catalyst bank 1, catalyst bank 2, primary oxygen sensor bank 1, primary oxygen sensor bank 2, 
evaporative 0.020" leak detection system, EGR system, and secondary air system, and secondary oxygen sensor 
bank 1 and secondary oxygen sensor bank 2 for 2010 MY and beyond. The numerator for each component or 
system tracks the number of times that all conditions necessary for a specific monitor to detect a malfunction have 
been encountered. The denominator for each component or system tracks the number of times that the vehicle 
has been operated in the specified conditions.   

If a vehicle utilizes Variable Valve Timing (VVT) in place of EGR, the VVT in-use data is reported in place of the 
EGR in-use data. If a vehicle utilizes both an EGR system and a VVT system, the PCM tracks the in-use 
performance data for both monitors, but reports only the data for the system with the lowest numerical ratio.  

If a vehicle utilizes an evaporative system monitor that is certified to 0.040" or 0.150" requirements instead of 0.020" 
requirements, the PCM reports the 0.040" monitor or 0.150" monitor in-use performance data in place of the 0.020" 
in-use performance data.  

The table below shows which monitors must complete to increment each IUMPR numerator. 

Note that EVAP monitor takes longer to find a fault than to pass, therefore, it must use a "ghost monitor" that tracks 
whether the monitor could have found a fault, had a fault been present. To increment the IUMPR counter for EVAP, 
the 0.020" leak check must maintain monitoring conditions for 45 minutes after shutdown. The 0.040" leak check 
must maintain monitoring condition based on the longest time it take to pull to target vacuum. If the actual monitor 
fails, the ghost monitor does not run and the numerator is incremented. 

Note that Catalyst monitor uses EWMA. The numerator increments after the catalyst monitor completes. After a 
code clear, the numerator increments after catalyst monitor completes 6 times. 

Ignition Cycle Counter 

Ignition cycle counter will increment after engine start >= 1 s for non-hybrid vehicle 

“Engine start” is defined as the point when the engine reaches a speed 150 rpm below the normal, warmed-
up idle speed (as determined in the drive position for vehicles equipped with an automatic transmission). 

Ignition cycle counter will increment after propulsion system active for >= 1 s for hybrid vehicle 

“Propulsion system active” is the state where the powertrain (e.g., engine, electric machine) is enabled by 
the driver (e.g., after ignition on for conventional vehicles, after power button pushed for some hybrid 
vehicles, after remote start activation) such that the vehicle is ready to be used (e.g., vehicle is ready to be 
driven, ready to be shifted from “park” to “drive”, heating, ventilation, and air conditioning (HVAC) turned on 
to condition cabin prior to driving), when such an HVAC operating mode could eventually cause a fueled 
start of the engine).  For purposes of this definition, “the state where the powertrain is enabled” does not 
include activations that are not driver-initiated (e.g., conditions where portions of the vehicle system wake 
up to perform OBD II monitoring or off-board charging). 

General Denominator Counter 

General Denominator counter will increment if all the following conditions are met: 

 Ambient Temperature >= -7 deg C (20 deg F) 

 Barometric pressure >= 752 hPA (8,000 ft altitude) 

 Time since engine start (or propulsion system active for hybrid) => 600 s 

 Time with vehicle speed greater or equal to than 40 kph (25 mph) >= 300 s 
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 Continuous vehicle operation at idle time (i.e., accelerator pedal released with vehicle speed <= 1.6 kph 
(1 mph)) >= 30 s 

 For hybrid vehicles, cumulative fueled engine operation >= 10 s 

Special requirements for Denominator for VVT Monitor 

VVT Monitor requires all the conditions for the general denominator to increment and VVT system 
commanded on for a continuous time >= 10 s 

Conditions for interrupting Numerators are described in the individual monitor descriptions. 

Conditions for interrupting monitor specific Denominators are as ,follows: 

Catalyst Monitor - In addition to faults that disable the general denominator faults on any of the following sensors 
or actuators: 

- Oxygen sensors 
- MAP/MAF sensors 
- Air temperature sensors 
- Canister purge solenoid 
- Fuel rail pressure sensor 
- Fuel volume regulator 
- Crank position sensor 
- Fuel injectors 
- Ignition coils 
- Knock sensors 
- Engine coolant temperature sensors 
- Fuel monitor control errors 
- Torque control errors 
- VVT errors" 
 

Oxygen Sensor Monitor - In addition to faults that disable the general denominator faults on any of the following 
sensors or actuators: 

- MAP/MAF sensors 
- Air temperature sensors 
- Canister purge solenoid 
- Fuel rail pressure sensor 
- Fuel volume regulator 
- Crank position sensor 
- Cam position sensors 
- Fuel injectors 
- Ignition coils 
- Knock sensors 
- Engine coolant temperature sensors 
- Lambda control errors 
- Torque control errors 
- Throttle position sensor 
- VVT errors 
- Vehicle speed errors" 
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VVT Monitor - In addition to faults that disable the general denominator faults on any of the following sensors or 
actuators 

- Crank position sensor 
- Cam position sensors 
- VVT Solenoids 
- ECT Sensor 
- Throttle position sensor 
- MAP/MAF sensor" 
 

Conditions for interrupting General Denominators are as follows; faults on any of the following sensors and 
actuators: 

- Throttle position sensors 
- Crank position sensor 
- Vehicle speed sensor 
- MAP/MAF sensor  
- Intake air temperature sensor 
- Engine coolant temperature sensor" 

 
IUMPR Counter Numerator Controlling Monitor 

Catalyst Monitoring Bank 1 P0420 

Catalyst Monitoring Bank 2 P0430 

O2 Sensor Monitoring Bank 1 P0133 

O2 Sensor Monitoring Bank 2 P0153 

EGR and/or VVT System Monitoring  

EGR (if supported) P0400/P0401 

VVT (if supported) P0011/P0012/P0014/P0015 

P0021/P0022/P0024/P0025 

EVAP Monitoring  

0.020" monitoring (California) P0456/P04EF 

0.040" monitoring (Federal) P0442 

0.150" monitoring (HD OBD) P0455 

Secondary O2 Sensor Monitoring Bank 1 P013A/P013E 

Secondary O2 Sensor Monitoring Bank 2 P013C/P014A 

Air Fuel Ratio Imbalance Monitor Bank 1 P219A 

Air Fuel Ratio Imbalance Monitor Bank 2 P219B 
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The data is output using Service $09, InfoType $08. An example for the data format is show below. The monitoring 
ratio is the monitor numerator divided by the monitor denominator.  

Test Equipment Display Data Monitoring 
Ratio 

OBDCOND – number of times OBD monitoring conditions encountered 
(General Denominator) 

15 
counts 

 

IGNCNTR - number of times that the engine has been started 27 
counts 

 

CATCOMP1 - times that all conditions necessary to detect a catalyst 
system bank 1 malfunction have been encountered (numerator) 

14 
counts 

 

0.93 
CATCOND1 - times that the vehicle has been operated in the specified 
catalyst monitoring conditions (denominator) 

15 
counts 

CATCOMP2 - times that all conditions necessary to detect a catalyst 
system bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 

 
CATCOND2 - times that the vehicle has been operated in the specified 
catalyst monitoring conditions (denominator) 

0 
counts 

O2SCOMP1 - times that all conditions necessary to detect an oxygen 
sensor bank 1 malfunction have been encountered (numerator) 

19 
counts 

 

1.27 
O2SCOND1 - times that the vehicle has been operated in the specified 
oxygen sensor monitoring conditions (denominator) 

15 
counts 

O2SCOMP2 - times that all conditions necessary to detect an oxygen 
sensor bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 
O2SCOND2 - times that the vehicle has been operated in the specified 
oxygen sensor monitoring conditions (denominator) 

0 
counts 

EGRCOND - times that all conditions necessary to detect an EGR/VVT 
system malfunction have been encountered (numerator) 

19 
counts 

 

1.27 
EGRCOMP - times that the vehicle has been operated in the specified 
EGR/VVT system monitoring conditions (denominator) 

15 
counts 

AIRCOND - times that all conditions necessary to detect an AIR system 
malfunction have been encountered (numerator). 

0 
counts 

 

N/A 
AIRCOMP - number of times that the vehicle has been operated in the 
specified AIR system monitoring conditions (denominator). 

0 
counts 

EVAPCOMP - of times that all conditions necessary to detect a 0.020“ (or 
0.040”) EVAP system leak malfunction have been encountered (numerator) 

16 
counts 

 

1.33 
EVAPCOND - times that the vehicle has been operated in the specified 
EVAP system leak malfunction monitoring conditions (denominator) 

12 
counts 

SO2SCOMP1 - times that all conditions necessary to detect a secondary 
oxygen sensor bank 1 malfunction have been encountered (numerator) 

17 
counts 

 

1.13 
SO2SCOND1 - times that the vehicle has been operated in the specified 
secondary oxygen sensor monitoring conditions (denominator) 

15 
counts 

SO2SCOMP2 - times that all conditions necessary to detect a secondary 
oxygen sensor bank 2 malfunction have been encountered (numerator) 

0 
counts 

 

N/A 
SO2SCOND2 - times that the vehicle has been operated in the specified 
secondary oxygen sensor monitoring conditions (denominator) 

0 
counts 
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Catalyst Temperature Model 

A catalyst temperature model is currently used for entry into the catalyst and oxygen sensor monitors. The catalyst 
temperature model uses various PCM parameters to infer exhaust/catalyst temperature. For the 1998 MY, the 
catalyst temperature model has been enhanced and incorporated into the Type A misfire monitoring logic. The 
model has been enhanced to include a misfire-induced exotherm prediction. This allows the model to predict 
catalyst temperature in the presence of misfire.  

The catalyst damage misfire logic (Type A) for MIL illumination has been modified to require that both the catalyst 
damage misfire rate and the catalyst damage temperature is being exceeded prior to MIL illumination. This change 
is intended to prevent the detection of unserviceable, unrepeatable, burst misfire during cold engine start-up while 
ensuring that the MIL is properly illuminated for misfires that truly damage the catalyst. 

Beginning with the 2007 MY, the catalyst temperature model is also used to generate the primary inputs to the 
CSER Monitor as described in that section of this document. 

Serial Data Link MIL Illumination 

The instrument cluster on some vehicles uses the CAN data link to receive and display various types of information 
from the PCM. For example, the engine coolant temperature information displayed on the instrument cluster comes 
from the same ECT sensor used by the PCM for all its internal calculations. 

These same vehicles use the CAN data link to illuminate the MIL rather than a circuit, hard-wired to the PCM. The 
PCM periodically sends the instrument cluster a message that tells it to turn on the MIL, turn off the MIL or blink the 
MIL. If the instrument cluster fails to receive a message within a 5-second timeout period, the instrument cluster 
itself illuminates the MIL. If communication is restored, the instrument cluster turns off the MIL after 5 seconds. Due 
to its limited capabilities, the instrument cluster does not generate or store Diagnostic Trouble Codes. 
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Calculated Load Value 

 
LOAD_PCT (PID $04) = 
 
     current airflow       
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 
 
 
Where: STP = Standard Temperature and Pressure = 25 oC, 29.92 in Hg BARO,  

 SQRT = square root, 
 WOT = wide open throttle,  
 AAT = Ambient Air Temperature and is in oC 

 
 

 
 

MAF Sensor Voltage 

Calibration Table: 
Airflow as a function of rpm 

engine rpm 

BARO (inferred from 
MAF sensor) or MAP 
sensor voltage 

Ambient Air Temp, 
inferred from IAT 
sensor voltage 

 
 

     current airflow      
(peak airflow at WOT@STP as a function of rpm) * (BARO/29.92) * SQRT(298/(AAT+273)) 
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INTRODUCTION – OBD-II and HDOBD 

OBD-II Systems 

 
On Board Diagnostics II - Passenger Cars, Light-Duty Trucks, and Medium-Duty Vehicles and Engines 
certified under title 13, CCR section 1968.2 
 
California OBD-II applies to all California and "CAA Sec. 177 States" for gasoline engine vehicles up to 14,000 lbs. 
Gross Vehicle Weight Rating (GVWR) starting in the 1996 MY and all diesel engine vehicles up to 14,000 lbs. 
GVWR starting in the 1997 MY.  
 
"CAA Sec. 177 States" or "California States" are states that have adopted and placed into effect the California Air 
Resources Board (CARB) regulations for a vehicle class or classes in accordance with Section 177 of the Clean 
Air Act.. At this time, “CAA Sec. 177 States" are Massachusetts, New York, Vermont and Maine for 2004, Rhode 
Island, Connecticut, Pennsylvania for 2008, New Jersey, Washington, Oregon for 2009, Maryland for 2011, 
Delaware for 2014 and New Mexico for 2016. These States receive California-certified vehicles for passenger cars 
and light trucks, and medium-duty vehicles, up to 14,000 lbs. GVWR." 
 
Federal OBD applies to all gasoline engine vehicles up to 8,500 lbs. GVWR starting in the 1996 MY and all diesel 
engine vehicles up to 8,500 lbs. GVWR starting in the 1997 MY. US Federal only OBD-certified vehicles may use 
the US Federal allowance to certify to California OBD II but then turn off/disable 0.020" evap leak detection). 
 
Starting in the 2004 MY, Federal vehicle over 8,500 lbs. are required to phase in OBD-II. Starting in 2004 MY, 
gasoline-fueled Medium Duty Passenger Vehicles (MDPVs) are required to have OBD-II. By the 2006 MY, all 
Federal vehicles from 8,500 to 14,000 lbs. GVWR will have been phased into OBD-II. 
 
Heavy Duty OBD Systems 

Heavy Duty On-Board Diagnostics - Heavy-duty engines (>14,000 GVWR) certified to HD OBD under title 
13, CCR section 1971.1(d)(7.1.1) or (7.2.2) (i.e., 2010 and beyond model year diesel and gasoline engines 
that are subject to full HD OBD) 
 
Starting in the 2010 MY, California and Federal gasoline-fueled and diesel fueled on-road heavy duty engines used 
in vehicles over 14,000 lbs. GVWR are required to phase into HD OBD. The phase-in starts with certifying one 
engine family to HD OBD in the 2010 MY. (2010 MY 6.8L 3V Econoline) By the 2015 MY, all engine families must 
certify to the HD OBD requirements. Vehicles/engines that do not comply with HD OBD during the phase-in period 
must comply with EMD+. 
 
OBD-II system implementation and operation is described in the remainder of this document. 
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GENERAL DESCRIPTION DIESEL ENGINES  

 
The 6.7L is a V8 engine designed to meet customer expectations of high horsepower and torque with exceptional 
fuel economy and low NVH.  It must do this while meeting the tough emissions standards set by the EPA and 
CARB. 
 
Some of the technologies employed to meet these diverse criteria include a Variable Geometry Turbocharger 
(VGT), common rail fuel injection system, electronically controlled, cooled EGR, a diesel oxidation catalyst (DOC) , 
Selective Catalytic Reduction catalyst (SCR), Diesel Exhaust Fluid (DEF) injection system, and a diesel particulate 
filter (DPF). 
 
The system schematic on the next page shows the path of the air as it is compressed by the turbocharger, cooled 
by the air-to-coolant intercooler, and mixed with the cooled EGR gases.  The state of this compressed and heated 
air is sensed by the manifold absolute pressure (MAP) sensor just before it enters the cylinders and the two 
temperature sensors that represent Charge Air Cooler Outlet temperature (CACT1) and EGR Cooler outlet 
temperature (EGRCOT).  The exhaust gas pressure is measured by the exhaust backpressure (EP) sensor before 
it exits through the turbocharger.  The exhaust after treatment system consists of a DOC, a SCR, a DPF and a 
muffler. 

An electronic, proportional valve controls EGR rates with an integral position sensor (EGRP).  Flows are 
determined by valve position and the amount that backpressure exceeds boost pressure.   An EGR throttle 
(EGRTP) is used for regeneration control as well as to optimize the boost pressure vs. backpressure levels.  
 
Fuel injection pressure is measured by the high-pressure fuel rail sensor (FRP).  Injection pressure is controlled by 
the high pressure pump and two regulating valves, a Pressure Control Valve (PCV), and a Fuel Metering Unit 
(MeUn), formerly known as Volume Control Valve (VCV). 
 
Engine speed (N) and crankshaft position are determined by the crankshaft position sensor (CKP) which senses a 
60 minus 2 tooth target wheel.  Camshaft position is determined by the camshaft position sensor (CMP), which 
senses the profile of a multiple lobed camshaft.   
 
Atmospheric pressure is determined by the Barometric Pressure sensor (BARO) mounted internally in the Engine 
Control Module (ECM). 
 
During engine operation, the ECM calculates engine speed from the crankshaft position sensor.  The ECM 
controls engine operation by controlling the piezo injector opening and closing times as well as the pressure at 
which the fuel is injected, thereby controlling fuel quantity and timing.  Simultaneously, airflow is modulated by 
controlling the turbocharger vane position. 
 
Fuel quantity is controlled by injector “on time” (pulse width) and the fuel rail pressure.  Desired engine speed is 
determined from the position of the accelerator pedal. 
 
The 3.2L I5, 3.0L V6, and 1.5L I4 engines have the same technologies and engine layout employed on the 6.7L V8 
engine with some exceptions.  See engine diagrams below.  
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System Schematic 6.7L Chassis Certified 
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System Schematic 6.7L Dynamometer Certified 
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Actuators Acronym Sensors Acronym 
DEF (Reductant) System 

DEF Pump  DEF Temp-Level Combination 
Sensor 

 

DEF Tank Heater Heater #1 DEF Pressure Sensor  
DEF Line Heater Heater #2   

DEF Pump Heater Heater #3   
DEF Injector    

NOx Sensor System 
Feedgas NOx Sensor Controller NOx11 NOx “A” Sensor  
Tailpipe NOx Sensor Controller NOx12 NOx “B” Sensor  

Reductant Control Module RDCM   
Reductant Quality Module RDQM   

Boost System 
Variable Geometry Turbo 

Control 
VGTC Manifold Pressure Sensor MAP 

Variable Geometry Turbo 
Position 

VGTP Charge Air Cooler Temperature 
at Outlet 

CACT1 

Variable Nozzle Turbocharger 
Motor  

VNT Mass Airflow Sensor MAF 

  Intake Air Temperature IAT11 
  Exhaust Back Pressure EBP or P3 

Exhaust Gas Recirculation System 
Exhaust Gas Recirculation Valve 

Control 
EGRVC Exhaust Gas Recirculation Valve 

Position 
EGRVP 

Exhaust Gas Recirculation 
Cooler Bypass Vacuum Control 

Solenoid 

EGRCBV Exhaust Gas Recirculation 
Cooler Gas Outlet Temperature 

EGRT_C/EGR_COT 

  EGR CoolerGas Inlet 
Temperature 

EGRT_A / EGR_CIT/ T3 

EGR Throttle Control  DIAFC EGR Throttle Position Sensor DIAFP 
Fuel System 

High Pressure Fuel Volume 
Control Valve 

FVCV High Pressure Fuel Rail 
Pressure Sensor 

FRPS 

High Pressure Fuel Pressure 
Relief Valve 

FRPRV Low Pressure Fuel Delivery 
Switch 

FDPS 

Fuel Injectors  INJ 1-8 Low Pressure Fuel Temperature 
Sensor 

FTS 

Low Pressure Fuel Pump and 
Filters 

DFCM   

Water In Fuel Sensor WFS   
Fuel Tank Level Sensor FLI   

Glow Plug System 
Glow Plugs    

Glow Plug Control Module GPCM   
Exhaust System  

Particulate Matter Sensor PMS Diesel Oxidation Inlet 
Temperature 

DOC_IT or EGT11 

Reductant Level Sensor RDLV Diesel Oxidation Outlet 
Temperature 

DOC_OT or EGT12 

  Selective Catalytic Reduction 
Outlet Temperature 

SCR_OT or EGT 13 

  Upstream Catalyzed Diesel 
Particulate Filter Pressure 

DPFP 

  Downstream Diesel Particulate 
Filter Temperature 

DPF_OT or EGT 14 

  Single Pressure Gauge Sensor SPGS 
Engine System 

Electric Clutch Fan Controller FC-V Cam Shaft Position Sensor CMP 
  Engine Coolant Temperature ECT 

  Crank Shaft Position Sensor CKP 
  Engine Oil Temperature EOT 
  Engine Oil Pressure Switch EOP_SW 
  Low Temperature Coolant Loop 

Temperature 
ECT2 

  Engine Fan Speed Sensor FSS 
  Environmental Temperature 

Sensor 
ENV_T 

  Barometric Pressure Sensor BARO 
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The dynamometer certified application of the 6.7L diesel engine has a similar layout to the chassis certified version.  
The main difference is a change in the order of the aftertreatment systems. 

 

Dynamometer certified 6.7L exhaust system layout. 

 



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 12 OF 242 

2019 MY 6.7L V8 Diesel Exhaust Features, Medium Duty, Chassis Cert 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2019 MY 6.7L V8 Diesel Exhaust Features, Medium Duty, Dyno Cert 
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System Schematic 3.2L Chassis Certified 
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System Schematic 1.5L Chassis Certified 
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2019 MY 1.5L Diesel Exhaust Features, Medium Duty, Chassis Cert 
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System Schematic 3.0L Chassis Certified 
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NON-METHANE HYDROCARBON (NMHC) CONVERTING CATALYST MONITOR 

Diesel Oxidation Catalyst Efficiency Monitor - Functional 

The Diesel Oxidation Catalyst (DOC) is monitored to ensure it is capable of converting hydrocarbons and carbon 
monoxide.  The monitor is only run during aftertreatment regeneration events.  After entering regen, there is a short 
delay to allow the DOC to achieve light-off temperature. Then the exotherm is monitored for a short period of time 
and normalized versus an expected exotherm (a function of post-injection fuel quantity and ambient air temp). The 
exotherm is defined as the DOC outlet temperature (EGT12) minus the DOC inlet temperature (EGT11). The 
normalized exotherm is filtered for a short period of time, and then compared to a threshold.  If the normalized 
exotherm is below the threshold, a fault is indicated.  No other preconditioning is required.  This monitor is only used 
on 6.7L F350-F750 chassis cab vehicles. 
 
 

DOC Efficiency Monitor Summary: 

DTCs P0420 –  Catalyst System Efficiency Below Threshold 

Monitor execution Once per driving cycle during which an active DPF regeneration occurs 

Monitor Sequence None 

Sensors OK EGT11, EGT12, ECT, MAF, IAT 

Monitoring Duration 4 minutes 

 
Typical DOC Efficiency Monitor Entry Conditions: 

Entry condition Minimum Maximum 

DPF regeneration event   

Engine speed 1000 rpm 3000 rpm 

Torque set point 100 Nm 1000 Nm 

Engine coolant temperature 70 deg C  

DOC inlet temperature 200 deg C 500 deg C 

PTO inactive   

 
Typical DOC Efficiency Monitor Malfunction Threshold: 

Normalized exotherm is less than 40% of the expected exotherm for 60 seconds 
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Diesel Oxidation Catalyst Efficiency Monitor – Intrusive 

The Diesel Oxidation Catalyst (DOC) is monitored to ensure it is capable of converting hydrocarbons and carbon 
monoxide.  While entry conditions are met, a small quantity of fuel is post-injected late in the combustion cycle (similar 
injection timing as DPF regen).  The actual exothermic efficiency is calculated from the temperature rise across the 
DOC and normalized by the expected exothermic efficiency (based on quantity of fuel injected), which results in a 
ratio having values between 0-1.  If the normalized exotherm is below the threshold, a fault is indicated.  No other 
preconditioning is required. 
 
The Intrusive DOC Monitor is applicable to all 6.7L pickup vehicles and all 3.2L, 3.0L, and 1.5L products. 
 

DOC Efficiency Monitor Summary: 

DTCs P0420 –  Catalyst System Efficiency Below Threshold 

Monitor execution Once every 400 km 

Monitor Sequence None 

Sensors OK EGT11, EGT12, ECT, MAF, IAT 

Monitoring Duration With valid entry conditions: 

Monitor session: 75 sec (includes time to post-inject fuel and calculate 
metric) 

Total time: Approx. 8 minutes (3 sessions required in order to complete, 
120 sec wait time between sessions) 

 
Typical DOC Efficiency Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Distance since last monitor completion 400 km  

Time since entering normal Engine 
Operating Mode (EOM0) 

300 sec (if transitioning from 
EOM1/2 (Regen), EOM3 
(Catalyst Warmup) 

600 sec (if transitioning from 
Aftertreatment Overheat mode 

 

Pre-DOC Temp 210 deg C 280 deg C 

Post-DOC Temp 210 deg C 1000 deg C 

Exhaust Mass Flow Rate 70 kg/hr 1000 kg/hr 

Post Injection Fuel (from requests other than 
this monitor) 

-10 mg/stroke 10 mg/stroke 

Engine coolant temperature 70 deg C  

Ambient Air Temperature -6.7 deg C  

Barometric Pressure 75.5 kPa  

Engine speed 1000 rpm  

Torque set point 50 Nm  

 
Typical DOC Efficiency Monitor Malfunction Threshold: 

Monitor requires 3 failing results in order to diagnose a failed DOC.  (In the event of a failing result, the monitor 
will immediately run again, bypassing the 400 km threshold above, until either a passing result or three 
consecutive failing results are obtained.) 
Normalized exotherm efficiency must be less than 30% of expected for all 3 monitor sessions. 
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Diesel Oxidation Catalyst DPF Regeneration Assistance Monitor 

The DOC is monitored to ensure it is capable of generating a sufficient exotherm to allow DPF regeneration events 
by burning the soot which is stored in the Diesel Particulate Filter (DPF).  This is accomplished with the same 
diagnostic described above for the DOC Catalyst Efficiency Monitor.  
 
Diesel Oxidation Catalyst SCR Assistance Monitor 

The DOC in this system is not utilized to provide any changes in the feedgas constituency that would aid in the proper 
SCR operation. 
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OXIDES OF NITROGREN (NOx) CONVERTING CATALYST MONITORING 

Selective Catalyst Reduction – Catalyst Efficiency Monitor 

The SCR catalyst is monitored to ensure it is capable of NOx conversion.  NOx concentrations upstream and 
downstream of the SCR are measured with NOx sensors.  While entry conditions are met, these concentrations are 
used to calculate the cumulative efficiency of the SCR catalyst for a calibrated sample period (approx. 30 second 
duration).  The efficiency is then compared to a threshold. 
 
If the efficiency is above the threshold, the test is considered a passing result and the monitor completes.  If the 
efficiency is below the threshold, then one of two results happen.  During a particulate filter regeneration, all NH3 is 
purged from the SCR catalyst, providing a good estimate to the model of ammonia storage.  Over time, accumulated 
errors reduce the accuracy of the ammonia storage model.  If the SCR catalyst monitor efficiency is below the 
threshold and the total DEF injection quantity since the conclusion of the previous particulate filter regeneration is 
sufficiently small that the ammonia storage model has high confidence, then the monitor will immediately report a 
failure.  If the total DEF injection quantity is above the threshold where the ammonia storage model may be 
inaccurate, then the monitor will intrusively adjust ammonia (NH3) storage in the SCR.  The decision to 
increase/decrease the NH3 storage is determined by an algorithm that uses the upstream/downstream NOx sensors 
to assess whether the SCR is slipping NOx or ammonia: 
 

 If the SCR is slipping NOx, the storage is increased.  The adjustment quantity is determined by the 
difference between the calculated efficiency and the threshold. 

o If the efficiency is close to the threshold, a small adjustment (approx. 0.5 gram of NH3) is made. 
o If the efficiency is substantially lower than the threshold, a larger adjustment (1-2 grams of NH3) 

is made. 
 If the SCR is slipping ammonia, the storage is decreased.  The adjustment quantity is determined by the 

time necessary for the NOx/NH3 slip algorithm to transition from NH3 back to NOx slip.  If the SCR is 
slipping NH3 for a long period of time, a larger adjustment can be made. 

 
Typical time to make a storage adjustment is approximately 5 minutes.  Once the storage adjustment has been 
completed, the monitor will calculate NOx conversion across the SCR again and compare to the same failure 
threshold.  If the efficiency is above the threshold, the test is considered a passing result and the monitor completes.  
If the efficiency is below the threshold, the test is considered failed, the fault is indicated, and the monitor is complete. 
 
On the 3.2L Transit, the SCR conversion efficiency monitor uses a EWMA. 
 

EWMA Specific Calibration Parameter Values for SCR conversion efficiency 
Parameter Value Unit Description 
Nominal Component/System (i.e., 
Healthy Component/System) 99 % 4K catalyst average result 

Malfunction Criteria Threshold 85 % 

Threshold is variable being a 
function of space velocity and 
temperature. Numbers here 
are representative of 
conditions over the FTP cycle. 

Mean Value WPA 97 % Full Useful Life Cat Mean  
Mean Value BPU 80 % Threshold Cat Mean 

Maximum No. of Samples Per 
Driving Cycle for Normal Monitoring 
Events 1 - 

The number of sample results 
allowed during a driving cycle 
for normal monitoring events 
(i.e., not FIR or Step Change) 

No. of Samples During the FTP 
Cycle for Normal Monitoring Events 1 - 

Manufacturers shall submit 
data demonstrating the 
number of samples during the 
FTP cycle can be achieved 
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No. of Samples Required to Set 
Readiness  1 or 2 -  

1=Number of samples 
required to report readiness 
after a code clear.   
2=Number of samples 
required to report readiness 
after a NVM clear 

λ 0.2 - Normal EWMA filter constant 

Fast Initial Response  Initial Value 

N/A, fast initial 
response logic 
uses unfiltered 
results, no 
initialization is 
needed. % 

Initialization EWMA value after 
code clear 

Fast Initial Response λ  

N/A, no filtering 
is applied if 
using fast initial 
response - 

EWMA filter constant used 
after code clear 

Maximum No. of Samples Per 
Driving Cycle for Fast Initial 
Response Events 1 -   
No. of Samples During the FTP 
Cycle for Normal Monitoring Events 1 -   
Step Change Enable Threshold 95 % FUL Mean - 2 sigma 

Step Change Initial Value 

N/A, step change 
logic uses 
unfiltered results, 
no initialization is 
needed. % 

Initialization EWMA value after 
step change delta detected 

Malfunction Threshold – SCL 80 % 

Set to the max of (Threshold 
Mean or Empty Can Mean + 3 
sigma) 

Step Change λ 

N/A, no filtering 
is applied if 
using step 
change logic - 

EWMA filter constant used for 
step change 

Maximum No. of Samples Per 
Driving Cycle for Step Change 
Events 1 -   
No. of Samples During the FTP 
Cycle for Step Change Events 1 -   
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Monitor Summary:  

DTC P20EE – SCR NOx Catalyst Efficiency Below Threshold 

Monitor execution P20EE - Once per driving cycle 

Sensors OK NOx, EGT12, EGT13, ECT, DEF injection system, MAF, BARO, O2, EGR system 

Monitoring Duration P20EE – 1 Minute (with no storage adjustment), 5 minutes with storage adjustment 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Barometric Pressure  81.2 kPa 120 kPa 

Ambient air temperature  -6.7 degC  

Engine coolant temperature 70 degC 120 degC 

Engine Speed 1000 rpm 3000 rpm 

Indicated Torque 150 800 

Torque Transients -20 N-m/s 20 N-m/s 

Feedgas NOx (upstream of SCR)  800 ppm 

Exhaust gas flowrate 145 kg/hr 1800 kg/hr 

DEF storage quantity 0.75 g 8 g 

Ratio of DEF storage (actual vs desired) 40% understored  10% overstored 

SCR Inlet temp 200 degC 320 degC 

SCR Outlet temp 180 degC 320 degC 

Filtered rate of change of SCR inlet temp  10 deg/sec 

NH3 dosing (ratio of NH3 vs FG NOx) 0.8 ppm NH3 / ppm NOx 3.0 ppm NH3 / ppm NOx 

Engine Operating Mode Not in Regen, not in SCR warm-
up mode 

 

Dosing not limited by AECD   

No faults on pertinent sensors   

 
Typical Malfunction Thresholds: 

P20EE: If the cumulative efficiency of the SCR Catalyst is less than 55%, a fault is indicated. 
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Selective Catalyst Reduction – SCR System Fault 

The 3.2L diesel uses a Dosing Control Module (DCM) to control the DEF delivery system for the SCR catalyst.  
This module detects certain fault codes directly.  If it detects a fault that requires illumination of the Malfunction 
Indicator Light (MIL) then it causes a P204F code to be reported by the ECU in addition to the specific pinpointing  
code reported by the DCU. 
 

Monitor Summary:  

DTCs P204F – Reductant System Performance (Bank 1) 

Monitor execution P204F - Continuously 

Sensors OK None 

Monitoring Duration P204F - Continuous 
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Selective Catalyst Reduction Feedback Control Monitors 

The SCR system is monitored to ensure the proper closed loop control of the reductant injection.  As part of the 
reductant injection control, a correction factor is adapted to account for long term drift of the system (injector, etc).  
This correction factor is monitored continuously.  If the correction factor reaches a threshold in the positive or negative 
direction for a sufficient period of time, a fault will be indicated. 
 
A SCR Time to Closed Loop monitor is implemented to ensure that SCR feedback occurs when expected.  Once 
entry conditions are met, a timer is incremented.  If the fraction of time in closed loop control is less than a threshold, 
a fault is indicated. 
 
Additionally, the system has a temperature controller that increased the tailpipe temperatures under certain situations 
to improve the function of the SCR system.  This controller is also monitored. 
 

Monitor Summary: 

DTCs P249D – SCR Feedback at Minimum Limit 

P249E – SCR Feedback at Maximum Limit 

P249C – SCR Time to Closed Loop 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK NOx, EGT12, EGT13, ECT, EGT11 EGT14, MAF, BARO, IAT, 
DPFP, and EGR system 

Monitoring Duration 5 minutes 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

For P249D/E:   

Long Term Adaptation is enabled (SCR 
catalyst is at acceptable and stable 
operating temperature and has proper 
ammonia storage, vehicle is in steady-
state operation 

  

For P249C only:   

Engine speed 800 rpm 3000 rpm 

Torque set point 0 Nm 1000 Nm 

Barometric pressure 74.5 kPa  

Ambient temperature -6.7 deg C  

Engine coolant temperature 70 deg C  

Modeled SCR temperature 160 deg C 550 deg C 

 
Typical Malfunction Thresholds: 

P249D: If the correction factor is clipped at its minimum value for 30 seconds then a fault is indicated.  
 
P249E: If the correction factor is clipped at its maximum value for 30 seconds then a fault is indicated.  
 
P249C: The error is set as soon as the fraction of closed loop operation vs expected is less than the 
threshold.  The monitor needs to run for 300 seconds to call it complete. 
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Selective Catalyst Reduction Tank Level 

The SCR system is monitored to ensure the level of DEF in the reductant tank is sufficient to achieve system 
performance.  No fault codes are reported related to this system described below – information will be displayed on 
the vehicle cluster only. 
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MISFIRE MONITOR 

Misfire System Overview 

The 6.7L, 3.2L, 3.0L, and 1.5L Diesel engines utilize a Hall Effect sensor (CKP) that processes the edges of a 60-2 
tooth stamped target wheel mounted on the crankshaft. The software gets an edge every 3 degrees and these edges 
are used for fuel injection timing, fuel quantity control, and the calculation of engine speed.  A software algorithm 
corrects for irregularities of the teeth of the target wheel to improve crankshaft signal resolution. A second Hall effect 
sensor is used to processes the edges of the three-lobed camshaft (CMP) target.  The CMP signal and the window 
of 2 missing teeth on the crankshaft target wheel indicate proper camshaft to crankshaft position for correct cylinder 
timing.   

Misfire Algorithm Processing 

All engines use a misfire monitor that operates across much of the engine speed and torque range of the vehicle.  
The misfire monitor evaluates crankshaft angular acceleration in terms of cylinder “segments” representing the arc 

in which each cylinder fires.  Each cylinder segment is, for example, 90° in length (720° / 8 cylinders = 90°) for the 
6.7L, or 180° for the 1.5L I4.  The monitor compares angular acceleration of the crankshaft from one cylinder event 
to the next.  For various powertrain configurations and transmissions statuses, there are threshold maps populated 
of the minimum segment-to-segment response that indicates a misfire event.  These maps are populated from real 
misfire conditions throughout an engine map.  Once a threshold is reached, it is flagged a misfire event and 
counted.  An interval is 4 complete segments of 1,000 crankshaft revolutions.   If the summation of misfires reaches 
5% of the total number of combustion events in any 4 complete segment interval, a fault is then set for misfire.  In 
the case of cold starting there is a special “no glow” function.  This function evaluates the glow lamp status.  In the 
event that an end operator does not allow for sufficient time glow, the monitor threshold is expanded to account for 
the reduced combustion stability that may result from failure to allow for sufficient glow time.  Once the proper 
thresholds are met after a no glow, the misfire monitor is reinstated to its normal operation.   
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Misfire Monitor Operation:  

DTCs P0300 – Random Misfire Detected 

P0301 – Cylinder 1 Misfire Detected 

P0302 – Cylinder 2 Misfire Detected 

P0303 – Cylinder 3 Misfire Detected 

P0304 – Cylinder 4 Misfire Detected 

P0305 – Cylinder 5 Misfire Detected 

P0306 – Cylinder 6 Misfire Detected 

P0307 – Cylinder 7 Misfire Detected 

P0308 – Cylinder 8 Misfire Detected 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Engine Coolant Temperature (ECT), Vehicle Speed (VSS), Crankshaft 
Position Sensor (CKP) Injector Faults, Injector Bank Faults 

Monitoring Duration 4000 revs 

 
 
Typical Misfire Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine Speed 500 rpm 3750 rpm 

Engine Coolant Temperature (ECT) -7 deg C  

Torque Gradient -2000 Nm/s 2000 Nm/s 

Transmission Gear Change Not occurring  

Engine Operating Mode Not in regeneration  
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FUEL SYSTEM MONITOR 

Fuel System Overview 

Fuel injection pressure is measured by the high-pressure fuel rail sensor (FRP).  Injection pressure is controlled by 
the high pressure pump and two regulating valves, a Pressure Control Valve (PCV), and a Fuel Metering Unit 
(MeUn), formerly known as Volume Control Valve (VCV).  (Note: the 1.5L and 3.2L diesel use a VCV only; they do 
not have a PCV.) 
 

 
 

Fuel Rail Pressure Sensor Checks 

Fuel Rail Pressure ( FRP ) Sensor Circuit Check: 

DTCs P0192 - Fuel Rail Pressure Sensor A Circuit Low Input 

P0193 - Fuel Rail Pressure Sensor A Circuit High Input 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Sensor Supply 1 OK (P06A6/P0642) 

Typical Monitoring Duration 0.5 sec 

 
Typical Fuel Rail Pressure Sensor Circuit Check Malfunction Thresholds: 

FRP voltage < 0.13 V, or > 3.17 V  
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Fuel Rail Pressure ( FRP ) Sensor Circuit Intermittent Check: 

DTCs P0194 - Fuel Rail Pressure Sensor Circuit Intermittent/Erratic (Bank 1) 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Sensor Supply Voltage 1 OK (P06A6) 

FRP (P0192, P0193) 

Typical Monitoring Duration 4 sec 

 
Typical Fuel Rail Pressure Sensor Circuit Intermittent Malfunction Thresholds: 

FRP gradient >  60 MPa  

 

Fuel Rail Pressure ( FRP ) Rationality Check Operation: 

DTCs P0191 - Fuel Rail Pressure Sensor "A" Circuit Range/Performance 

Monitor Execution Immediately Prior to Crank and After Key-off (Key-off only for 6.7L products) 

Monitor Sequence None 

Sensors OK Sensor Supply Voltage 1 OK (P06A6), FRP OK (P0192, P0193), CKP OK 
(P0335, P0336), CMP OK (P0016, P0341, P0342, P0343) 

Typical Monitoring Duration 0.5 sec 

 
Typical Fuel Rail Pressure Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

Pre-crank: engine coolant temperature 
(6.7L) 

-7 deg C  

Pre-crank: time engine off (6.7L) 600 sec  

Pre-crank: change in engine coolant 
temperature from previous key-off 
(3.2L/1.5L) 

35 deg C  

After key-off: fuel temperature -40 deg C  

After key-off: time since key off 12 sec  

 

Typical Fuel Rail Pressure Rationality Malfunction Thresholds: 

FRP voltage < 0.251 V (-40 bar) or > 0.384 V (68 bar). 
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Fuel Rail Pressure Controller Range Check:  

6.7L: 
When fuel rail pressure is controlled by the Pressure Control Valve, the Pressure Control Valve signal needed to 
maintain rail control is compared to an expected value.  An adaptation factor for the Pressure Control Valve is 
calculated from the difference between observed and expected control values.  Inaccuracy in the Rail Pressure 

Sensor Signal Slope is a potential cause of inaccuracy in the needed Pressure Control Valve signal along with 

physical errors in the PCV itself.  If the adaptation factor required for the Pressure Control Valve exceeds a 

minimum or maximum control limit, then a code is set for rail pressure slope out of acceptable range.   

 

3.2L: 

The system attempts to correct for production variation in the VCV by learning an adapted flow through the 

VCV.   
 
Fuel Rail Pressure ( FRP ) Controller Range Check Operation: 

DTCs P016D - Excessive Time To Enter Closed Loop Fuel Pressure Control 

P228E - Fuel Pressure Regulator 1 Exceeded Learning Limits - Too Low 

P228F - Fuel Pressure Regulator 1 Exceeded Learning Limits - Too High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK (6.7L only) Sensor Supply Voltage 1 (P06A6), FRP (P0192, P0193)  

Typical Monitoring Duration P016D – 30  sec (6.7L, 3.0L), P016D – 255 driving cycles (3.2L), P228E, 
P228F - 10 sec 

 
Typical Fuel Rail Pressure Controller Range Check Entry Conditions: 

Entry condition Minimum Maximum 

P016D (6.7L):   

   Requested rail pressure 500 bar 1200 bar 

   Fuel temperature  40 deg C 

P016D (3.2L) none  

P228E, P228F:    

   Rail pressure set point 500 bar 1200 bar 

   Fuel Temperature  40 deg C 

 
Typical Fuel Rail Pressure Range Controller Check Malfunction Thresholds: 

P016D (6.7L): If the system is within the adaptation operating conditions, but fails to learn a new adaptation factor 
after 300 seconds, this DTC is set. 

P016D (3.2L): If the system has not successfully learned an adaption value for the VCV after 255 driving cycles, 
a DTC is set. 

P228E, P228F: If the adaptation factor exceeds positive or negative thresholds which correspond to 
approximately a 20% deviation in the Rail Pressure Sensor slope, a DTC is set. 
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Fuel Rail Temperature Sensor Checks 

The fuel temperature sensor on the 6.7L, 3.2L, and 3.0L applications is an analog sensor.  On the 1.5L diesel, it is a 
combined sensor with the low pressure fuel pressure sensor communicating on the SENT protocol. 

Fuel Temperature Sensor Circuit Check Operation: 

DTCs P0180 – Fuel Temperature Sensor “A” Circuit 

P0181 – Fuel Temperature Sensor "A" Circuit Range/Performance 

P0182 – Fuel Temperature Sensor "A" Circuit Low  

P0183 – Fuel Temperature Sensor "A" Circuit High  

U0603 – Lost Communication With Fuel Pressure Sensor "A" 

Monitor Execution Continuous  

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.5 sec 

 
Typical Fuel Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

P0180:   

Engine coolant temperature  65 deg C 

P0181:   

Engine Off Time  6 hours  

 
Typical Fuel Temperature Sensor Circuit Check Malfunction Thresholds: 

P0180: if after a 6 hour engine off soak, the difference in temperature between the fuel temperature sensor and 
the ECU temperature sensor exceeds 20C, a DTC is set (3.2L only) or reported fuel temperature < -40 deg C or 
> 150 deg C (1.5L only) 

P0181: If after an 6 hour engine off soak, the difference in temperature between the fuel temperature sensor and 
the charge air cooler outlet temperature sensor exceeds 40 deg C or if the difference in temperature between the 
fuel temperature sensor and the charge air cooler outlet temperature sensor exceeds 20 deg C and no active 
block heater is detected, a DTC is set (1,5L, 3.0L, 6.7L only) 

P0182, P0183: FTS voltage < 0.0946 V (0.122.4 V = 150 deg C) or > 4.918 V (4.762 V = -40 deg C) (3.0L, 3.2L, 
6.7L only) 

U0603: Data from SENT sensor missing or invalid (1.5L only) 
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Fuel Volume Control Valve Checks 

Volume Control Valve (VCV) Monitor Operation: 

DTCs P0001 - Fuel Volume Regulator Control Circuit / Open 

P0002 - Fuel Volume Regulator Control Circuit Range/Performance 

P0003 - Fuel Volume Regulator Control Circuit Low 

P0004 - Fuel Volume Regulator Control Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.3 sec 

 
Typical Volume Control Valve Monitor Malfunction Thresholds: 

P0001 – If the volume control valve is not energized and the voltage from the volume control valve control chip 
is in the range 2.8 – 4.8 V (normal operation:  5V secondary voltage supply) 

P0002 – Temperature of powerstage driver on ECM > 170 deg C (3.0L, 6.7L only) 

P0003 – If the volume control valve is not energized and the observed voltage from the volume control valve 
control chip is less than 2.8V (normal operation: 5V secondary voltage supply) 

P0004 – If the volume control valve is energized and the current to the volume control valve exceeds 3.7A (normal 
operation: 2.2A maximum) 

 
Fuel Volume Regulator Control Valve (VCV) Monitor Operation: 

DTCs P000E - Fuel Volume Regulator Control Exceeded Learning Limit 

P228D - Fuel Pressure Regulator 1 Exceeded Control Limits - Pressure Too 
High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK P000E: None  

P228D: VCV (P0001, P0003, P0004), FRP (P0191, P0192, P0193, P0194), 
Sensor Reference Voltage “B” (P0652, P0653) 

Typical Monitoring Duration P000E – 50 sec, P228D – 1 sec 

 
Typical Volume Control Valve Monitor Malfunction Thresholds: 

P000E – adaption value is outside of -99.90 and 1500 ml/mm, code is set (3.2L) or learned VCV pull-in time > 
0.67 msec, code is set (1.5L) 

P228D – Fuel rail pressure < 100 MPa and relative deviation of fuel pressure difference is 5%, code is set 
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Fuel Pressure Control Valve Checks (6.7L only) 

Fuel Pressure Control Valve (PCV) Monitor Operation: 

DTCs P0089 - Fuel Pressure Regulator Performance 

P0090 - Fuel Pressure Regulator Control Circuit 

P0091 - Fuel Pressure Regulator Control Circuit Low 

P0092 - Fuel Pressure Regulator Control Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.3 sec 

 
Typical Fuel Pressure Control Valve Monitor Malfunction Thresholds: 

P0089 – Temperature of power stage driver on ECM is > 170 deg C 

P0090 – The pressure control valve is not energized and the voltage from the pressure control valve control chip 
is in the range 2.8 – 4.8 V (normal operation: 5V secondary voltage supply) 

P0091 – The pressure control valve is not energized and the voltage from the pressure control valve control chip 
is less than 2.8V (normal operation: 5V secondary voltage supply) 

P0092 – The pressure control valve is energized and the observed current to the pressure control valve exceeds 
5.1A (normal operation: 3.7A maximum) 
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Fuel Low Pressure Lift Pump Checks 

The 6.7L diesel in the F650-F750 chassis cab uses a fuel pump that is directly controlled from the PCM.  The 6.7L 
diesel in the F250-F550 pickup and chassis cab and all 3.2L and 3.0L products use a fuel pump that is controlled 
from a fuel pump controller module. 
 

Fuel Low Pressure Lift Pump Monitor Operation: 

DTCs P0230 – Fuel Pump Primary Circuit 

P0231 – Fuel Pump Secondary Circuit Low 

P0232 – Fuel Pump Secondary Circuit High 

P025A – Fuel Pump Module “A” Control Circuit/Open 

P025B - Fuel Pump Module "A" Control Circuit Range/Performance 

P025C – Fuel Pump Module “A” Control Circuit Low 

P025D – Fuel Pump Module “A” Control Circuit High 

P027A - Fuel Pump Module "B" Control Circuit/Open 

P027C - Fuel Pump Module "B" Control Circuit Low 

P027D - Fuel Pump Module "B" Control Circuit High 

P0627 - Fuel Pump "A" Control Circuit / Open 

P0628 - Fuel Pump "A" Control Circuit Low 

P0629 - Fuel Pump "A" Control Circuit High 

P062A – Fuel Pump "A" Control Circuit Range/Performance  

P064A – Fuel Pump Control Module “A” 

P1671 – Secondary Fuel Pump Relay 

U0109 – Lost Communication With Fuel Pump Control Module “A” 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration P0627, P0628, P0629 - 0.2 sec 

P0230, P0231, P0232, P025A, P025B, P025C, P025D, P027A, P027C, P027D, 
P062A, P064A, U0109 – 0.5 sec 

P1671 - 0.3 sec 
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Typical Fuel Low Pressure Lift Pump Monitor Malfunction Thresholds: 

P0230 – If the lift pump duty cycle is outside the range 18-22%, this DTC is set. (3.2L) 

P0231 – If the lift pump duty cycle is <5%, this DTC is set. (3.2L) 

P0232 – If the lift pump duty cycle is >95%, this DTC is set. (3.2L) 

P025A – The pump equipment module (PEM) detects an open circuit (6.7L F250-F550, 3.0L); the fuel pump 
relay detects an open circuit (1.5L) 

P025B – The fuel pump monitor line (FPM) reports a frequency outside the expected range (1.5L) 

P025C – The PEM detects a short circuit to ground (6.7L F250-F550, 3.0L); the fuel pump relay detects a short 
circuit to ground on either the high side or low side of the relay (1.5L) 

P025D – The PEM detects a short circuit to power (6.7L F250-F550, 3.0L); the fuel pump relay detects a short 
circuit to power on either the high side or low side of the relay (1.5L) 

P0627 – Lift pump NOT energized and the voltage from the lift pump control chip is between 2.8 – 4.8V (normal 
operation: 5V secondary voltage supply) (6.7L F650-F750) 

P0628 – Lift pump NOT energized and the voltage from the lift pump control chip is less than 2.8V (normal 
operation: 5V secondary voltage supply) (6.7L F650-F750) 

P0629 – Lift pump energized and the current to the lift pump exceeds 3.7A (normal operation: 2.2A maximum) 
(6.7L F650-F750) 

P062A – One of the following must be true: 

                - The airbag deployment module sends a deployment signal and the fuel pump shows as energized via 
the fuel pump monitor signal (6.7L F650-F750) 

                - The status of the energizing request to the fuel pump and the monitoring signal from the fuel pump 
does not match (6.7L F650-F750) 

                - The frequency of the signal to the lift pump is outside the range 0.8 Hz to 1.1 Hz (3.2L) 

                - The fuel pump duty cycle feedback from the lift pump is outside the range 78-82% (1.5L, 6.7L F250-
F550, 3.0L)  

P064A – The time period of the fuel pump monitoring signal is outside the range 0-1.2 sec OR the fuel pump 
command duty cycle is implausible OR the fuel pump command duty cycle is outside the range 27.4-32.7% (1.5L, 
3.0L, 6.7L F250-F550) 

U0109 – Fuel pump command duty cycle <5% or >95% (1.5L, 3.0L, 6.7L F250-F550) 
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Fuel Injector Checks 

Fuel Injector Driver Circuit Monitor Operation: 

DTCs P062D - Fuel Injector Driver Circuit Performance Bank 1 

P062E - Fuel Injector Driver Circuit Performance Bank 2 

P0A09 - DC/DC Converter Status Circuit Low 

P0A10 - DC/DC Converter Status Circuit High 

P1291 - Injector High Side Short To GND Or VBATT (Bank 1) 

P1292 - Injector High Side Short To GND Or VBATT (Bank 2) 

P1295 – Injector Multiple Faults (Bank 1) 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK None (6.7L) 

Injector circuit checks OK (P0201-P0205, P1261-P1265), System voltage OK 
(P2507, P2508) (3.2L) 

Typical Monitoring Duration P062D, P062E, P0A09, P0A10 – 0.5 seconds 

P1291, P1292, P1295 – 0.2 seconds 

 
Typical Fuel Injector Driver Circuit Malfunction Thresholds: 

P062D, P062E – Failure of injector driver of bank detected by IC Internal logic (3.0L, 6.7L); short circuit to ground 
or battery of injector driver bank detected by IC internal logic (1.5L) 

P0A09 – DC/DC converter output voltage <160V (3.2L) 

P0A10 – DC/DC converter output voltage >300V (3.2L) 

P1291, P1292 – Short to ground or battery of bank detected by IC internal logic 

P1295 – One or more short to ground or battery faults detected (3.2L) 
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Injection Circuits Monitor Operation: 

DTCs P0201 - Injector Circuit / Open - Cylinder 1 
P0202 - Injector Circuit / Open - Cylinder 2 
P0203 - Injector Circuit / Open - Cylinder 3 
P0204 - Injector Circuit / Open - Cylinder 4 
P0205 - Injector Circuit / Open - Cylinder 5 
P0206 - Injector Circuit / Open - Cylinder 6 
P0207 - Injector Circuit / Open - Cylinder 7 
P0208 - Injector Circuit / Open - Cylinder 8 
P02EE – Cylinder 1 Injector Circuit Range/Performance 
P02EF – Cylinder 2 Injector Circuit Range/Performance 
P02F0 – Cylinder 3 Injector Circuit Range/Performance 
P02F1 – Cylinder 4 Injector Circuit Range/Performance 
P02F2 – Cylinder 5 Injector Circuit Range/Performance 
P02F3 – Cylinder 6 Injector Circuit Range/Performance 
P02F4 – Cylinder 7 Injector Circuit Range/Performance 
P02F5 – Cylinder 8 Injector Circuit Range/Performance 
P1201 – Cylinder #1 Injector Circuit Open/Shorted 
P1202 – Cylinder #2 Injector Circuit Open/Shorted 
P1203 – Cylinder #3 Injector Circuit Open/Shorted 
P1204 – Cylinder #4 Injector Circuit Open/Shorted 
P1205 – Cylinder #5 Injector Circuit Open/Shorted 
P1206 – Cylinder #6 Injector Circuit Open/Shorted 
P1207 – Cylinder #7 Injector Circuit Open/Shorted 
P1208 – Cylinder #8 Injector Circuit Open/Shorted 
P1261 – Cylinder #1 High To Low Side Short 
P1262 – Cylinder #2 High To Low Side Short 
P1263 – Cylinder #3 High To Low Side Short 
P1264 – Cylinder #4 High To Low Side Short 
P1265 – Cylinder #5 High To Low Side Short 
P1266 – Cylinder #6 High To Low Side Short 
P1267 – Cylinder #7 High To Low Side Short 
P1268 – Cylinder #8 High To Low Side Short 
P0261 – Cylinder 1 Injector "A" Circuit Low 
P0262 – Cylinder 1 Injector "A" Circuit High 
P0264 – Cylinder 2 Injector "A" Circuit Low 
P0265 – Cylinder 2 Injector "A" Circuit High 
P0267 – Cylinder 3 Injector "A" Circuit Low 
P0268 – Cylinder 3 Injector "A" Circuit High 
P0270 – Cylinder 4 Injector "A" Circuit Low 
P0271 – Cylinder 4 Injector "A" Circuit High 
P0273 – Cylinder 5 Injector "A" Circuit Low 
P0274 – Cylinder 5 Injector "A" Circuit High 
P126A – Cylinder 1 Injector Input Circuit 
P126B – Cylinder 2 Injector Input Circuit 
P126C – Cylinder 3 Injector Input Circuit 
P126D– Cylinder 4 Injector Input Circuit 
P126E – Cylinder 5 Injector Input Circuit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK 6.7L  

Typical Monitoring Duration P0201 – P0208 – 0.3 seconds, P02EE – P2F5 – 0.3 seconds.  
P1201 – P1208 – 0.3 seconds, P1261 – P1268 – 0.3 seconds.  
P126A – P126E – 5 seconds 
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Typical Injection Circuits Entry Conditions: 

Entry condition Minimum Maximum 

6.7L:    

Injections requested   

3.2L:   

P02EE-P02F2:   

Time since engine start 60 sec  

Engine coolant temperature -5 deg C  

 
Typical Injection Circuits Malfunction Thresholds: 

P0201 – P0208 – Injector open circuit detected by IC internal logic 
P02EE – P02F5 – Implausible injector response detected by IC internal logic 
P1201 – P1208 – Injector short circuit detected by IC internal logic 
P1261 – P1268 – Injector high side to low side short circuit detected by IC internal logic 
P0261 – P0273 (Low): IC internal control > 10 mJ 
P0262 – P0274 (High): IC internal control < -10 mJ 
P126A – P126E: voltage is not within 210 and 240 v 

 
Fuel Injector Code Missing/Invalid: 

Injector Code Monitor Operation: 

DTCs P268C – Cylinder 1 Injector Data Incompatible 
P268D – Cylinder 2 Injector Data Incompatible 
P268E – Cylinder 3 Injector Data Incompatible 
P268F – Cylinder 4 Injector Data Incompatible 
P2690 – Cylinder 5 Injector Data Incompatible 
P2691 – Cylinder 6 Injector Data Incompatible 
P2692 – Cylinder 7 Injector Data Incompatible 
P2693 – Cylinder 8 Injector Data Incompatible 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.5 seconds 

 
Typical Injector Code Monitor Malfunction Thresholds: 

P268C – P2693: Each injector has a code stored in EEPROM that provides information to the ECU about 
deviations of that injector from a theoretical average injector.  If the injector code is missing or invalid (value 
out of the acceptable range or the injector code checksum incorrect), a DTC is set. 
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Fuel Rail Pressure Monitors:  

The pressure in the fuel rail is controlled by a closed-loop control strategy that is always active during vehicle 
operation.  Two controllers may be used to control the rail pressure: the Pressure Control Valve and the Volume 
Control Valve.  The Pressure Control Valve is used to control pressure at engine start and when fuel temperature is 
low.  The Volume Control Valve is used to control fuel pressure under most other conditions. A third operation mode 
allows fuel rail pressure to be controlled by a combination of the Pressure Control Valve and Volume Control Valve; 
this mode is typically used to transition from control by one device to the other and in regimes where low fuel volume 
is required.  

The fuel rail pressure is controlled either with the Pressure Control Valve, the Volume Control Valve, or both, 
depending upon engine operation condition.  The high and low Fuel Rail Pressure Monitors detect when there is an 
excessive deviation from the desired fuel pressure when the controller has reached a control limit or when the 
minimum or maximum allowable rail pressures are exceeded.   

Note: since the 3.2L diesel has only a VCV, it will always be in Volume Control Valve control. 

Fuel Rail Pressure ( FRP ) Monitor Operation: 

DTCs P0087 - Fuel Rail/System Pressure - Too Low 

P0088 - Fuel Rail/System Pressure – Too High 

P0093 – Fuel System Leak Detected – Large Leak 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK 1.5L, 6.7L: FRP (P0191, P0192, P0193) 

3.2L: VCV (P0001, P0002, P0003), FRP (P0191, P0192, P0193, P0194), 
Sensor Reference Voltage B (P0652, P0653) 

Typical Monitoring Duration P0087, P0088 – 1.4 sec 

P0093 – 2 sec 

 
Typical Fuel Rail Pressure Monitor Malfunction Thresholds: 

P0087: If the commanded rail pressure exceeds the measured rail pressure by 250 bar for 1.4 sec or if the 
measured rail pressure drops below 140 bar for 0.3 sec 

P0088: If the measured rail pressure exceeds the commanded rail pressure by 250 bar for 1.4 sec or  if the 
measured rail pressure exceeds 2150 bar for 0.3 sec 

P0093: If the set point needed for the volume control valve to maintain desired rail pressure exceeds 13,500 
mm3/sec at idle or if the set point needed for the volume control valve to maintain desired rail pressure is 40% 
greater than the volume control valve set point as calculated from the requested injection quantity when not at idle 

 
Low Fuel Rail Pressure Monitor Operation: 

DTCs P008A - Low Pressure Fuel System Pressure - Too Low 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK none 

Typical Monitoring Duration P008A – 5 sec 
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Low Fuel Rail Pressure Switch Monitor Entry Conditions: 

Entry condition Minimum Maximum 

        Fuel Temperature -40 deg C  

Fuel in tank  10 liter 

Engine coolant temperature -40 deg C  

Airbag Not deployed  

Battery 9 v  

Duration time since Low Fuel Rail 
Pressure indicated 

12 sec  

 
Typical Fuel Rail Pressure Monitor Malfunction Thresholds: 

P008A: If fuel filter pressure switch switching frequency > 5 or if indicated pressure in low pressure fuel 
system is constantly < 51 psig, code is set 
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Injection Timing / Injection quantity 

Fuel Balancing Control:  

Fuel Balancing Control (1.5L, 6.7L) is an algorithm designed to reduce differences in injected fuel quantity from 
cylinder to cylinder.  The increase in crankshaft speed due to individual cylinder combustion events is measured.   
The amount of fuel injected to each cylinder is then adjusted up or down to minimize the difference in increase in 
crankshaft speed from cylinder to cylinder.  The total amount of fuel injected among all cylinders remains constant.  
The concept is shown in the graphic below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FBC operates in closed-loop control in an engine speed range of 500-3000 rpm, and a commanded injection 
quantity of 3.5 – 90 mg/stroke.  The maximum allowed correction in fuel quantity for an individual cylinder is given 
by the following table. 
 
Fuel Balancing Control (FBC) Control Limits: 

Injection quantity requested before FBC correction (mg/stroke) 

Maximum allowable FBC correction (mg/stroke): 3.5 7.5 15 

4 7 14 

 
The 3.2L engine uses a similar correction algorithm that operates at idle only.  
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Fuel Balancing Control (FBC) Monitor Operation: 

DTCs P0263 – Cylinder #1 Contribution/Balance 
P0266 – Cylinder #2 Contribution/Balance 
P0269 – Cylinder #3 Contribution/Balance 
P0272 – Cylinder #4 Contribution/Balance 
P0275 – Cylinder #5 Contribution/Balance 
P0278 – Cylinder #6 Contribution/Balance 
P0281 – Cylinder #7 Contribution/Balance 
P0284 – Cylinder #8 Contribution/Balance 
P029A - Cylinder 1 – Fuel Trim at Max Limit 
P029B - Cylinder 1 – Fuel Trim at Min Limit 
P029E - Cylinder 2 – Fuel Trim at Max Limit 
P029F - Cylinder 2 – Fuel Trim at Min Limit 
P02A2 - Cylinder 3 – Fuel Trim at Max Limit 
P02A3 - Cylinder 3 – Fuel Trim at Min Limit 
P02A6 - Cylinder 4 – Fuel Trim at Max Limit 
P02A7 - Cylinder 4 – Fuel Trim at Min Limit 
P02AA - Cylinder 5 – Fuel Trim at Max Limit 
P02AB - Cylinder 5 – Fuel Trim at Min Limit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Injector circuit codes, CKP, CMP, BARO, sensor supply voltage 

Typical Monitoring Duration 7.5 sec 

 
Typical Fuel Balancing Control (FBC) Monitor Entry Conditions: 

Entry condition Minimum Maximum 

P0263-P0284 only:   

Engine speed 500 rpm 3000 rpm 

Injection quantity 3.5 mg/stroke 90 mg/stroke 

Engine coolant temperature 15 deg C  

Not In Regeneration   

FBC wheel learn complete   

P029A-P02AB only:   

        Engine coolant temperature 40 deg C  

 
Typical Fuel Balancing Control (FBC) Monitor Malfunction Thresholds: 

P0266 – P2084: If the current correction for the injector exceeds 90% of the allowable correction for current 
operation conditions, the code is set.  

P029A – P02AB: If specific cylinder balance quantity is >1.8 or <0.2 times normal fueling, a code is set. 
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Fuel Mass Observer  (Global Fuel Bias) 

Fuel Mass Observer (FMO) is an algorithm used to detect deviations in performance of all injectors from nominal.  
The oxygen percentage as measured by the tailpipe oxygen sensor is compared to a modeled oxygen percentage 
based upon current fuel, boost, and EGR settings.  Deviation between the observed and modeled oxygen 
percentage is expressed in terms of the error in fueling required to explain the deviation.  This calculated error in 
fueling is then divided by the current requested fueling level to generate a ratio of percentage error in fueling.  This 
fueling ratio is then filtered over time.  If the filtered error in fueling ratio exceeds minimum or maximum limits, then 
a code is set.  
 
Fuel Mass Observer (FMO) Monitor Operation: 

DTCs P0170 – Fuel Trim (Bank 1) 
 

Monitor Execution Continuous  

Monitor Sequence None 

Sensors OK  

Typical Monitoring Duration  P0170 - 45 sec 

 
Typical Fuel Mass Observer (FMO) Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine speed 1000 rpm 3000 rpm 

Fuel injection quantity 20 mg/stroke 80 mg/stroke 

Rate of change of fueling -2 mg/stroke/sec 2 mg/stroke/sec 

Ambient pressure 700 hPa  

Engine coolant temperature 70C 120C 

System voltage 9 V  

Ambient temperature -7 C  

Tailpipe oxygen sensor status Ready  

Post injection  Not occurring  

 
Typical Fuel Mass Observer (FMO) Monitor Malfunction Thresholds: 

P0170 : if the absolute value of the filtered ratio of error in fueling exceeds 0.15, this code is set.  
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Feedback control: 

Zero Fuel Calibration:  

Zero Fuel Calibration (ZFC) is an algorithm used to compensate for deviations in individual injector performance 
from nominal on the 1.5L and 6.7L diesel engines.  In an overrun/decel fuel shut-off condition, fuel rail pressure is 
set to 300 bar (6.7L) or 300 bar, 800 bar, and 1200 bar (1.5L) and small injections are made from a single injector.  
The observed acceleration in crankshaft speed is detected and a regression line generated to predict the fueling 
required to achieve the expected acceleration.  If the calculated fueling required to generate the expected 
acceleration in crankshaft speed falls outside the allowable control limits for the system, an addition routine is 
called to very precisely learn the adjustment to injector energizing time required to achieve expected acceleration.    
This information is then used to adjust all pilot injections on that injector to ensure correct fuel delivery.  If the 
absolute energizing time observed for the test injection to yield the expected acceleration exceeds minimum or 
maximum limits, a code is set. 
 
The 3.2L diesel uses a similar algorithm which operates at four injection pressures: 250 bar, 400 bar, 700 bar, and 
1200 bar.  It has two operating modes: a “fast” mode that operates quickly at only 400 bar to detect a “step 
change” in injector performance, and a slower mode that is designed to optimize injection throughout vehicle life.  
Separate faults with the same DTC exist for each mode. 
 
Zero Fuel Calibration (ZFC) Monitor Operation: 

DTCs P02CC – Cylinder 1 Fuel Injector Offset Learning at Min Limit 
P02CD – Cylinder 1 Fuel Injector Offset Learning at Max Limit 
P02CE – Cylinder 2 Fuel Injector Offset Learning at Min Limit 
P02CF – Cylinder 2 Fuel Injector Offset Learning at Max Limit 
P02D0 – Cylinder 3 Fuel Injector Offset Learning at Min Limit 
P02D1 – Cylinder 3 Fuel Injector Offset Learning at Max Limit 
P02D2 – Cylinder 4 Fuel Injector Offset Learning at Min Limit 
P02D3 – Cylinder 4 Fuel Injector Offset Learning at Max Limit 
P02D4 – Cylinder 5 Fuel Injector Offset Learning at Min Limit 
P02D5 – Cylinder 5 Fuel Injector Offset Learning at Max Limit 
P02D6 – Cylinder 6 Fuel Injector Offset Learning at Min Limit 
P02D7 – Cylinder 6 Fuel Injector Offset Learning at Max Limit 
P02D8 – Cylinder 7 Fuel Injector Offset Learning at Min Limit 
P02D9 – Cylinder 7 Fuel Injector Offset Learning at Max Limit 
P02DA – Cylinder 8 Fuel Injector Offset Learning at Min Limit 
P02DB – Cylinder 8 Fuel Injector Offset Learning at Max Limit 
P262A  – Fuel Injector - Pilot Injection Not Learned 
P2B11  – Cylinder 1 Injection Pulse Offset Exceeded Learning Limit 
P2B13  – Cylinder 2 Injection Pulse Offset Exceeded Learning Limit 
P2B15  – Cylinder 3 Injection Pulse Offset Exceeded Learning Limit 
P2B17  – Cylinder 4 Injection Pulse Offset Exceeded Learning Limit 
P2B19  – Cylinder 5 Injection Pulse Offset Exceeded Learning Limit 
P2B1B – Cylinder 6 Injection Pulse Offset Exceeded Learning Limit 
P2B1D – Cylinder 7 Injection Pulse Offset Exceeded Learning Limit 
P2B1F – Cylinder 8 Injection Pulse Offset Exceeded Learning Limit 
 

Monitor Execution Continuous  

Monitor Sequence None 

Sensors OK AAT, ECT, injectors, PCV 

Typical Monitoring Duration all DTCs except P262A 30 sec 
P262A: 30 events of 0.8+ seconds each 
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Typical Zero Fuel Calibration (ZFC) Monitor Entry Conditions: 

Entry condition (both) Minimum Maximum 

P02CC, P02CD, P02CE, P02CF, P02D0, P02D1, P02D2, P02D3, 
P02D4, P02D5, P02D6, P02D7, P02D8, P02D9, P02DA, P02DB, 
P2B11, P2B13, P2B15, P2B17, P2B19, P2B1B, P2B1D, P2B1F: 

  

Intake air temperature 0 deg C  

Fuel temperature 10 deg C 75 deg C 

Engine coolant temperature 50 deg C  

System voltage 10 V  

Time in overrun/decel fuel shut-off  30 sec 

Engine speed 890 rpm 2400 rpm 

Boost pressure  750 mbar  

Accelerator pedal  2 % 

Transmission gear (no gear change) 4 th 6 th 

Difference between requested and actual FRP  50 bar 

Torque converter locked   

Fuel Balance Control wheel learn complete   

Time after start (3.2L) 0 sec  

Vehicle speed (3.2L) 2 kph  

Rate of change of torque (3.2L)  30 Nm/sec 

Rate of change of RPM gradient (3.2L) -36 RPM/sec^2 36 RPM/sec^2 

Indicated torque (3.2L)  3 Nm 

Note: these are the entry conditions for the base function.  The 
monitor runs whenever the base function runs. 

  

 
Typical Zero Fuel Calibration (ZFC) Monitor Malfunction Thresholds: 

P02CC, P02CE, P02D0, P02D2, P02D4, P02D6, P02D8, P02DA:  

If the observed energizing time for the test injection is 156 us or more lower than the target energizing time for the 
given injector, the code is set.  

P02CD, P02CF, P02D1, P02D3, P02D5, P02D7, P02D9, P02DB: 

If the observed energizing time for the test injection is 254 us or more higher than the target energizing time for the 
given injector, the code is set. 

P262A: If after 30 instances, each of 0.8 seconds or longer duration, where all entry conditions have been met and 
a pilot adaption value is not learned, this code is set. 

P2B11, P2B13, P2B15, P2B17, P2B19, P2B1B, P2B1D, P2B1F:  

If the observed energizing time for the test injection is 156 us or more lower or 254 us or more higher than the 
target energizing time for the given injector, the code is set. 
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Nominal Voltage Calibration:  

Nominal Voltage Calibration (NVC) is a series of closed-loop controllers on the charge/discharge profile of 
piezoelectric fuel injectors during an injection event.  NVC is designed to compensate for changes due to aging of 
the piezo stack and hydraulic control elements within individual injectors and of the injector charging circuitry to 
maintain consistent operation of these components over the life of the injector.  The injector charge/discharge 
profile is shown in the figure below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Nominal Voltage Calibration (NVC) Monitor Operation: 

DTCs P1551 – Cylinder 1 Injector Circuit Range/Performance 
P1552 – Cylinder 2 Injector Circuit Range/Performance 
P1553 – Cylinder 3 Injector Circuit Range/Performance 
P1554 – Cylinder 4 Injector Circuit Range/Performance 
P1555 – Cylinder 5 Injector Circuit Range/Performance 
P1556 – Cylinder 6 Injector Circuit Range/Performance 
P1557 – Cylinder 7 Injector Circuit Range/Performance 
P1558 – Cylinder 8 Injector Circuit Range/Performance 

Monitor Execution continuous 

Monitor Sequence None 

Sensors OK Injector open circuit (P0201-0208), Injector performance (P02EE-02F5), Injector 
short circuit (P1201-1208), Injector high to low short (P1261-1268), ECT (P0117, 
P0118), RPS (P0191, P0192, P0193, P228E, P228F) 

Typical Monitoring Duration 2 sec (set point voltage), 90 sec (other two tests) 
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after charging
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Time

charge time
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Typical Nominal Voltage Calibration (NVC) Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Rail pressure (6.7L) 1200 bar 1600 bar 

Engine coolant temperature 70 deg C 100 deg C 

Injection duration (6.7L) 300 us  

Time after engine start (3.2L) 60 sec  

 
Typical Nominal Voltage Calibration (NVC) Monitor Malfunction Thresholds: 

6.7L: If the set point voltage at end of energizing (yellow dot in figure) exceeds the allowable voltage given in the 
chart below for the current rail pressure set point or if there exists a persistent deviation between set and measured 
discharge time (yellow dot to blue dot in figure) or if there exists a persistent deviation between the set and 
measured voltage at end of energizing (yellow dot in figure) 

3.2L: If the charge of the piezo stack of the injector is <200 uA or >1200 uA, a DTC is set. 

 
Maximum Allowable Voltage At End of Energizing (6.7L only): 

Rail pressure (bar) 300 800 1200 2000 

Maximum allowed voltage (V) 89 91 93 108 
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Injector Leakage Check Operation: 

DTCs P029D – Cylinder 1 – Injector Leaking 
P02A1 – Cylinder 1 – Injector Leaking 
P02A5 – Cylinder 1 – Injector Leaking 
P02A9 – Cylinder 1 – Injector Leaking 
P02AD – Cylinder 1 – Injector Leaking 

Monitor Execution continuous 

Monitor Sequence None 

Sensors OK FRP 

Typical Monitoring Duration 2 sec 

 
Typical Injector Leakage Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine speed 500 rpm 4000 rpm 

Engine Torque  0  

Engine operating mode Normal  

FBC wheel learn complete True  

 
Typical Injector Leakage Monitor Malfunction Thresholds: 

Fuel rail pressure decay < threshold (based on fuel injection) 
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EXHAUST GAS SENSOR MONITOR 

Feedgas NOx Sensor – 3.2L and 6.7L F650-F750  

Feedgas NOx Sensor Control Module - 3.2L and 6.7L F650-F750  

The sensor described below is used in all 2019 3.2L diesel Transit applications and in 2019 F650-F750 6.7L diesel 
chassis cabs. 

The NOx controller module is mounted to the vehicle frame under the body.  It is used to control the combination 
tailpipe NOx and O2 sensor mounted in diesel after-treatment exhaust system downstream of the SCR and DPF.  It 
communicates to the ECU via HSCAN to report NOx and O2 concentrations or OBDII errors. 

 

 

 

 

 

 

 

 

 

 

The controller module consists of RAM, ROM, EEPROM, Ip1 circuit, Ip2 circuit, Rpvs circuit, heater driver, 
microprocessor, and temperature sensor.  The RAM temporarily stores information obtained from the sensing 
element during operation.  The ROM and EEPROM store sensor and controller module calibration coefficients 
obtained during the manufacturing process.  The Ip1 circuit consists of an ASIC (like that of a UEGO ASIC) that 
adjusts pumping current in the sensing element’s Ip1 circuit for O2 detection.  The Ip2 circuit adjusts the pumping 

current in the sensing element’s Ip2 circuit for NOx detection.  The Ip2 circuit consists of 2 bands: a wide range and 
a narrow range.  The Rpvs circuit is a measurement of the resistance of the Vs cell of the sensor element.  This 
measurement is used to estimate the temperature of the sensing element.  The heater driver supplies a PWM voltage 
to the heater portion of the sensing element to maintain the element’s target operational temperature.  PID feedback 

from Rpvs is used to control and maintain the element temperature.  The microprocessor processes all of the inputs 
from the sensing element and outputs to the CAN circuit.  The temperature sensor in the controller module is used 
for compensating the temperature dependency of circuit components and for OBD rationality checks. 

The NOx controller module interfaces with the vehicle via a power source, signal ground, power ground, CAN-H and 
CAN-L.  The compensated O2 concentration compensated NOx concentration; Rpvs, pressure compensation 
factors, sensor/module OBD (including monitor completion flags), module temperature, software ID, CALID, and 
CVN are communicated via HSCAN to the vehicle PCM. 
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NOx Controller Module Malfunctions  

DTCs P06EA   NOx Sensor Processor Performance (Bank 1 Sensor 1) 

U05A1   NOx Sensor "A" Received Invalid Data From ECM/PCM 

P225A   NOx Sensor Calibration Memory (Bank 1 Sensor 1) 

Monitor execution Continuous 

Monitor Sequence Ip2-N and Ip2-W range rationality –  50ppm < [NOx] < 100ppm 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical NOx Controller Malfunction Thresholds 

P06EA  RAM failure 
ROM CRC check error 
EEPROM CRC check error 
Ip1 out of range – Ip1(VIP2.1) < 1.8V, Ip1(VIP2.1) > 2.2V, Ip1(VIP2.2) < 0.2V, or Ip1(VIP2.2) > 0.6V 
Ip2-W out of range – Vs+ ≥ 5.35V and Ip2-W > 4.8V 
Ip2-N out of range – Vs+ ≥ 5.35V and Ip2-N < 0.2V 
Ip2-N and Ip2-W range rationality – Integral value of differential between Ip2-N & Ip2-W ≥ 250ppm 
Vp2 circuit failure – Vp2 < 250mV or Vp2 > 650mV 
Rpvs short to ground – Rpvs < 0.2V 
Temperature sensor short to battery – Temp > 4.5V 
Temperature sensor short to ground – Temp < 0.45V 
Temperature sensor open – 0.45V ≤ Temp < 0.48V 

NOx Module temperature within 40 deg. C of Exhaust Temperature Sensor (following 6 hour soak 
only) 

More than 33 aborted attempts to diagnose plausibility of feedgas NOx sensor. 

U05A1   Erroneous Signal (Dew point reached with ignition off, etc.) 
Timeout (>1 second before message received) 

P225A  Memory does not pass CRC check 

 

Feedgas NOx and O2 Sensor Malfunctions – 3.2L and 6.7L F650-F750 

The NOx sensor is primarily used to sense NOx concentrations in diesel exhaust gas.  The sensor is mounted in a 
vehicle’s exhaust pipe, perpendicular to exhaust gas flow.  The sensor is typically mounted, in an aftertreatment-
equipped diesel exhaust system, upstream of the SCR and DPF on a Chassis Certified Vehicle and upstream of the 
SCR only on a Dynamometer Certified Vehicle.  The sensor interfaces to a NOx controller module that controls the 
sensor element’s sense circuit and heater. 

The Ip2 (NOx concentration) measurement takes place in a 2nd measurement chamber.  Exhaust gas passes from 
the 1st measurement chamber through a 2nd diffusion barrier into the 2nd measurement chamber.  The NOx present 
in the 2nd measurement chamber is dissociated into N2 and O2. The excess O2 is pumped out of the 2nd 
measurement chamber by the pumping current, Ip2.  Ip2 is proportional to the NOx concentration in the measured 
gas. 
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The NOx sensor is equipped with a memory component which stores unique sensor characteristics used to 
compensate for part-to-part variation of the element during the manufacturing process.  The memory stores Ip1 and 
Ip2 gains/offsets for each individual sensor. 

The NOx sensor interfaces the NOx controller module with the following: 
 Ip2 – pumping current for pumping out dissociated O2 from 2nd chamber   
 COM – virtual ground for Vs, Ip1, and Ip2 circuits 
 Vs – Nernst cell voltage, 425mV from COM.  Also carries current for pumped reference. 
 TM – Touch memory which stores Ip1 and Ip2 gain/offset. 
 TM GND – Ground for touch memory reading 
 H+ – Heater voltage (High-side driver) – Duty cycle ON/OFF to control sensor temperature. 
 H- – Heater ground side 
 

 

 
IP2 Open (FLO) OBD Algorithm 
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IP2 Open (FLO) OBD Algorithm 
 

 

NOx Sensor Malfunctions  

DTCs P2200   NOx Sensor Circuit (Bank 1 Sensor 1) 

P2201   NOx Sensor Circuit Range/Performance (Bank 1 Sensor 1) 

P220E   NOx Sensor Heater Control Circuit Range/Performance (Bank 1 
Sensor 1) 

P2209   NOx Sensor Heater Sense Circuit Range/Performance (Bank 1 
Sensor 1) 

P220A   NOx Sensor Supply Voltage Circuit (Bank 1 Sensor 1) 

Monitor execution Continuous 

Monitor Sequence Ip2 Open – O2 ≥ 5% or F/C > 3 seconds and O2 ≥ 19% 
Ip2 Crack – F/C > 5 seconds and O2 ≥ 19% 

Sensors OK not applicable 

 
Typical NOx Sensor Malfunctions Entry Conditions: 

Entry condition Minimum Maximum 

Sensor dewpoint reached   

P2209:   

Exhaust mass flow 110 g/sec  

P2200 Ip2 crack detection only:   

Fuel injection quantity 0 mg/stroke  

Time at zero fuel quantity 5 seconds  
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Typical NOx – O2 Sensor Malfunctions Thresholds 

P2200   Vs, COM, Ip1 short to battery – ASIC Diag2=1 and Vs, COM, Ip1 ≥ 9V 
Ip2 short to battery – Ip2 ≥ 4.8V 
Vs, COM, Ip1 short to ground – ASIC Diag2=1 and Vs, COM, Ip1 < 9V 
Ip2 short to ground – Ip2 ≤ 2V 
Ip1 Open – Vs ≤ 225mV, Vs ≥ 625mV & -0.2mA ≤ Ip1 ≤ 0.2mA 
Vs Open – Vs > 1.5V 
COM Open – Rpvs > RpvsA (target Rpvs stored in sensor memory) or ASIC Diag1=1 
Ip2 Open – Ip2-W ≤ 0.2V and Ip2-N ≤ 0.2V 
Sensor Memory CRC check 
Vs/Ip1 Cell Crack – Ip1 > 6.4mA 
Ip2 Cell Crack – Ip2-W > 4.8V 

P2201   NOx Sensor reading 50% Lower than expected (low threshold) during EGR Off  
NOx Negative Offset – NOx Sensor greater than ~ - 20 ppm offset 
NOx Positive Offset –  NOx Sensor greater than ~50 ppm offset 
 

P220E   Heater control failure – Rpvs ≥ 0.2V and Rpvs < TRpvs - 30Ω or Rpvs > TRpvs + 30Ω 
Heater Open – Heater current < 0.4A 
Heater short to battery – Δ Heater Voltage > 0.2V 
Heater short to ground – Δ Heater Voltage > 0.2V 
Heater performance failure – Heater current ≥ 0.4A and Heater Resistance ≥ 11Ω 

P2209   NOx Availability –  > 1 PL (Healing mode) per cycle or > 9 sec of NOx not valid 

P220A   Battery failure – Battery > 17V or Battery < 10V 
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NOx Sensor Operation Modes 
 

 
 

Mode 1 – No voltage supply to module or sensor.  Non-operational. 
Mode 2 – Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 3 – Voltage is supplied to module, yet voltage is not supplied to the sensor.  Dew-point waiting 
period. 
Mode 4 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is not active. 
Mode 5 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is active. 
Mode 6 – Voltage is supplied to the module and to the sensor.  Sensor is in fast light-off to quickly heat 
sensing element to operational temperature. 
Mode 7 – Voltage is supplied to the module and to the sensor.  The sensor has exited fast light-off and O2 
and NOx will be available during this mode. 
Mode 8 - Voltage is supplied to the module and to the sensor.  The sensor has exited fast light-off and O2 
and NOx will be available during this mode.  During this mode a fuel cut condition is present, as 
communicated by the PCM. 
Mode 9 - Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 10 - No voltage supply to module or sensor.  Non-operational. 
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Feedgas NOx Sensor – 3.0L and 6.7L F250-F550 

Feedgas NOx sensor Control Module – 3.0L and 6.7L F250-F550  

The sensor and module described below are used in 2019 6.7L F250-F550 pickups and chassis cabs only and 
2019 3.0L. 

 

 

The NOx controller module (SCU) is mounted to the vehicle frame under the body.  It is used to control the 
combination tailpipe NOx and O2 sensor mounted in diesel after-treatment exhaust system downstream of the SCR 
and DPF.  It communicates to the ECU via HSCAN to report NOx and O2 concentrations or OBDII errors. 

The controller module (non-detachable from the sensor) consists of RAM, ROM, EEPROM, Ip1 circuit (oxygen 
measurement), Ip2 circuit (NOx measurement), Rpvs circuit (sensor heater control), heater driver, and 
microprocessor.  The RAM temporarily stores information obtained from the sensing element during operation.  The 
ROM and EEPROM store sensor and controller module calibration coefficients obtained during the manufacturing 
process.  The Ip1 circuit consists of an ASIC (like that of a UEGO ASIC) that adjusts pumping current in the sensing 
element’s Ip1 circuit for O2 detection.  The Ip2 circuit adjusts the pumping current in the sensing element’s Ip2 circuit 

for NOx detection.  The Ip2 circuit consists of 2 bands: a wide range and a narrow range.  The Rpvs circuit is a 
measurement of the resistance of the Vs cell of the sensor element.  This measurement is used to estimate the 
temperature of the sensing element.  The heater driver supplies a PWM voltage to the heater portion of the sensing 
element to maintain the element’s target operational temperature.  PID feedback from Rpvs is used to control and 

maintain the element temperature.  The microprocessor processes all of the inputs from the sensing element and 
outputs to the CAN circuit.  The temperature sensor in the controller module is used for compensating the 
temperature dependency of circuit components and for OBD rationality checks. 

The NOx controller module interfaces with the vehicle via a power source, signal ground, power ground, CAN-H and 
CAN-L.  The compensated O2 concentration compensated NOx concentration; Rpvs, pressure compensation 
factors, sensor/module OBD (including monitor completion flags), and module temperature, are communicated via 
HSCAN to the vehicle PCM. 

NOx Controller Module Malfunctions  

DTCs P2200   NOx Sensor Circuit (Bank 1 Sensor 1) 

U05A1   NOx Sensor "A" Received Invalid Data From ECM/PCM 

Monitor execution continuous 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 
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Typical NOx Controller Malfunction Thresholds 

P2200  RAM failure 
ROM CRC check error 
EEPROM CRC check error 

U05A1   Erroneous Signal (Dew point reached with ignition off, etc.) 
Timeout (>1 second before message received) 

 

Feedgas NOx and O2 Sensor Malfunctions – 3.0L and 6.7L F250-F550 

The NOx sensor is primarily used to sense O2 and NOx concentrations in diesel exhaust gas.  The sensor is mounted 
in a vehicle’s tailpipe, perpendicular to exhaust gas flow.  The sensor is typically mounted downstream of an SCR 
and DPF in an aftertreatment-equipped diesel exhaust system.  The sensor interfaces to a NOx controller module 
that controls the sensor element’s sense circuit and heater. 

The NOx Sensor operates similarly to a UEGO sensor for measuring Ip1 (O2 concentration).  Exhaust gas enters 
through a diffusion barrier into the 1st measurement chamber.  The sensor infers an air fuel ratio relative to the 
stoichiometric (chemically balanced) air fuel ratio by balancing the amount of oxygen pumped in or out of the 1st 
measurement chamber. As the exhaust gasses get richer or leaner, the amount of oxygen that must be pumped in 
or out to maintain a stoichiometric air fuel ratio in the 1st measurement chamber varies in proportion to the air fuel 
ratio. By measuring the current required to pump the oxygen in or out, the O2 concentration can be estimated. 

The Ip2 (NOx concentration) measurement takes place in a 2nd measurement chamber.  Exhaust gas passes from 
the 1st measurement chamber through a 2nd diffusion barrier into the 2nd measurement chamber.  The NOx present 
in the 2nd measurement chamber is dissociated into N2 and O2.  The excess O2 is pumped out of the 2nd 
measurement chamber by the pumping current, Ip2.  Ip2 is proportional to the NOx concentration in the measured 
gas. 

The NOx sensor interfaces the NOx controller module with the following: 
 Ip1 – pumping current for maintaining the A/F ratio in the 1st chamber 
 Ip2 – pumping current for pumping out dissociated O2 from 2nd chamber 
 COM – virtual ground for Vs, Ip1, and Ip2 circuits 
 REF – Nernst cell voltage,  also carries current for pumped reference. 
 H+ – Heater voltage (High-side driver) – Duty cycle ON/OFF to control sensor temperature. 
 H- – Heater ground side 
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NOx – O2 Sensor Malfunctions  

DTCs P0133  O2 Sensor Circuit Slow Response (Bank 1, Sensor 1) 

P2A00  O2 Sensor Circuit Range/Performance (Bank 1, Sensor 1) 

P2200   NOx Sensor Circuit (Bank 1 Sensor 1) 

P2201 NOx Sensor Circuit Range/Performance (Bank 1 Sensor 1)  

P2209   NOx Signal Readiness (Bank 1 Sensor 1) 

P220A   NOx Sensor Supply Voltage Circuit (Bank 1 Sensor 1) 

P220E NOx Sensor Heater Control Circuit Range/Performance (Bank 1 Sensor 
1) 

Monitor execution continuous 

Sensors OK not applicable 

Monitoring Duration 1 event per trip 

 
Typical NOx – O2 Sensor Malfunctions Thresholds 

P0133   As shown in figure below, during a transition from load to overrun/decel fuel shutoff, one of the 
following occurs: 
The time for the observed O2 percentage to increase from the value under load by 30% of (21%-O2 
percentage under load) exceeds 6 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load + 30% of the 
difference to the value under load + 60% of the difference exceeds 5 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load to the value under 
load + 60% of the difference exceeds 11 seconds. (Used to detect completely inert sensors.) 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P2A00   A calculated oxygen concentration is derived from fuel, boost, and EGR.  Observed oxygen 
concentration is evaluated within two speed/load/air mass ranges. Code is set if observed oxygen 
concentration falls outside the range ((calculated O2 concentration – negative offset, calculated O2 
concentration + positive offset).  Ranges and allowable O2 concentration deviations are given in the table 
below. 
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OR 
             In an extended overrun/decel fuel shutoff condition, an adaption factor is calculated for the response 
of the O2 sensor to ensure that the sensor reads 20.95% O2 in air.  Code is set if adaption factor is outside 
the range 0.95 – 1.22. 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P2200   Vs, COM, Ip1, Ip2 short to battery –Vs, COM, Ip1, Ip2 ≥ 5V 

Vs, COM, Ip1 short to ground –Vs, COM, Ip1 ==0V 
Ip2 short to ground – Ip2 ≤ 250mV 
Vs, COM, Ip1, Ip2 Open – Open Circuit detected by hardware 

 

P2201   NOx Negative Offset – Nox Sensor greater than ~20 ppm offset 
NOx Positive Offset –  Nox Sensor greater than ~40 ppm offset 
 

P2209   NOx/O2 Signal Readiness –  > Ratio of actual on time  / expected on time  > 90 % 

P220A  Supplied Voltage failure – Voltage supplied > 16.5V or  < 8.5V 
 

P220E   Heater Open – Open circuit detected by hardware 
Heater short to battery – Heater Voltage > 5V 
Heater short to ground – Heater Voltage == 0V 
Heater Rationality – Duty cycle of heater different than expected by > 20% 
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NOx Sensor Operation Modes 
 

 
 

Mode 1 – No voltage supply to module or sensor.  Non-operational. 
Mode 2 – Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 3 – Voltage is supplied to module, yet voltage is not supplied to the sensor.  Dew-point waiting 
period. 
Mode 4 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is not active. 
Mode 5 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is active. 
Mode 6 – Heating: 
 Protective heating mode: 

In order to prevent the formation of water condensation (sensor can be damaged if condensate 
water gets in contact with the sensor element  thermal shock) the NOx sensor is operated in this 
mode with a low heating power (protective heating). 
In this mode, the microcontroller and the complete circuit are in operation after power on. Also the 
CAN interface is available. 
The sensor pins consisting of Vs, COM and IP1 are set to a protection state (high ohmic), IP2 is 
0.1 V [N] above COM to protect the electrode from oxidation. 
Note: The sensor will change to the heat mode (to reach operational temperature) only after SCU 
receives dew point end signal (DPE-signal) from ECU. 

• Boost mode (Heating mode): 
The heater control inside the SCU brings the sensor probe to the operating temperature by 
adapting the duty cycle of the heater period with a defined heating strategy. In order to determine 
the probe temperature, the resistance of the Nernstian cell is used (Rpvs). 
The status of the heater-on flag is sent to the ECU (Engine Control Unit) via CAN message. 

• Measurement mode (Normal operation mode): 
In this state the temperature is controlled via Rpvs. In this stable condition the respective valid 
flags for O2 and NOx are set. 

Mode 8 - Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 9 - No voltage supply to module or sensor.  Non-operational. 
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Feedgas NOx Sensor Plausibility Monitors 

Feedgas NOx Sensor Plausibility Monitor – 3.0L 

This monitor is used on the 3.0L engine variants only.   

The feedgas NOx sensor plausibility monitor utilizes an intrusive self-diagnostic performed by the NOx sensor 
controller, that compares a test result against a reference value stored in the sensor module.  This value is normalized 
and reported as a percentage to the stored value to the ECU.  The self-diagnostic is commanded to run a number 
of times by the ECU during key off/engine off conditions.  Once all the events are completed the ECU will average 
the final monitor result.  This can be averaged over multiple key cycles, as the previous values are stored in NVRAM.  
The ECU will make a final determination of a fault based on the average of all the events. 

The stored reference value used is captured and stored in each NOx sensor and NOx sensor module pair at the 
sensor manufacturer end-of-line factory.   

The intrusive self-diagnostic performed by the NOx sensor controller is performed every time the ECU requests it.  
The self-diagnostic is an intrusive test during which the NOx sensor is controlled intrusively to a setpoint to measure 
the NOx value.  It accomplishes this by flooding the O2 channel.  Each time a normalized self-diagnostic result is 
measured.   

Once the self-diagnostic has completed, the NOx sensor controller will determine if the self-diagnostic result is used 
to normalize the self-diagnostic test result at a sensor.  There is also an internal compensation factor that will 
compensate for sensor aging and normalizes the self-diagnostic test result over the life of the sensor to match actual 
NOx output.    

The ECU will determine if the normalized self-diagnostic test result should be included in the monitor metric 
calculation based on the absolute O2 concentration of the exhaust gas during the self-diagnostic test and the drift in 
the O2 during the self-diagnostic test. 

 
FG NOx Plausibility Monitor  

DTCs P2201 - NOx Sensor Circuit Range/Performance (Bank 1 Sensor 1) 

Monitor execution During Key off/Engine Off conditions (can be over multiple key cycles) 
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Monitor Sequence Key off / Engine off 

Sensors OK NOx Sensor 

Monitoring Duration 0.1 s (each self-diagnostic event) 

 

Typical Nominal FG NOx Plausibility Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Exhaust temperature at NOx 
Sensor 

69.96 deg C 299.96 deg C 

Engine Speed 0 rpm (or equal to) 10 rpm 

Time since last DPF regen 300 s  

Time in EOM0 30 s  

Ambient Air Temperature -7.04 deg C  

Ambient Air Pressure 740 hPa  

Battery Voltage 11 V  

Time since NOx module achieved 
closed loop heater control 

  

Vehicle Speed  1 kph 

NOx Sensor Valid Status  True 

 

Typical NOx Controller Malfunction Thresholds 

Averaged normalized self-diagnostic result is less than XXXXX AND  

The number of completed self-diagnostic events is greater than 7 

 

Feedgas NOx Sensor Plausibility Monitor – 3.2L and 6.7L   

This monitor is used on the 6.7L and 3.2L engine variants only.  The Feed Gas Low NOx Plausibility Monitor runs 
once per drive cycle during an intrusive EGR shutoff, in which the calculated NOx value (using fuel quantity, 
temperature and ambient pressure) is then compared to the threshold.    
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DTCs P2201 - NOx Sensor Circuit Range/Performance (Bank 1 Sensor 1) 

Monitor execution Once a drive cycle 

Monitor Sequence When EGR is disabled at idle, for air mass adaptation, the monitor runs. 

Sensors OK NOx Sensor, EGR system 

Monitoring Duration 11 seconds to register a malfunction 

 
Typical Nominal FG NOx Plausibility Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine coolant temperature 70 deg C  

Engine at idle   

DOC (6.7L)/SBS (3.2L) status Degreened (see below)  

 
In order to protect against potential false failures due to NOx conversion of an extremely active new or “green” 
oxidation catalyst (for the 6.7L) or SBS (for the 3.2L),  this monitor is disabled until the oxidation catalyst/SBS has 
seen a minimum of 7200 seconds at an outlet temperature of 500 degrees C or higher. 
 

Typical NOx Controller Malfunction Thresholds 

Measured maximum NOx is less than 50% of expected amount from model. 
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Tailpipe NOx Sensor – 3.2L and 6.7L F650-F750 

Tailpipe NOx Sensor Control Module – 3.2L and 6.7L F650-F750 

The sensor and module described below is used on all 2019 3.2L diesel Transit applications and in 2017 6.7L diesel 
F650-F750 chassis cabs. 

The NOx controller module is mounted to the vehicle frame under the body.  It is used to control the combination 
tailpipe NOx and O2 sensor mounted in diesel after-treatment exhaust system downstream of the SCR and DPF.  It 
communicates to the ECU via HSCAN to report NOx and O2 concentrations or OBDII errors. 

 

 

 

 

 

 

 

 

 

 

The controller module consists of RAM, ROM, EEPROM, Ip1 circuit, Ip2 circuit, Rpvs circuit, heater driver, 
microprocessor, and temperature sensor.  The RAM temporarily stores information obtained from the sensing 
element during operation.  The ROM and EEPROM store sensor and controller module calibration coefficients 
obtained during the manufacturing process.  The Ip1 circuit consists of an ASIC (like that of a UEGO ASIC) that 
adjusts pumping current in the sensing element’s Ip1 circuit for O2 detection.  The Ip2 circuit adjusts the pumping 

current in the sensing element’s Ip2 circuit for NOx detection.  The Ip2 circuit consists of 2 bands: a wide range and 
a narrow range.  The Rpvs circuit is a measurement of the resistance of the Vs cell of the sensor element.  This 
measurement is used to estimate the temperature of the sensing element.  The heater driver supplies a PWM voltage 
to the heater portion of the sensing element to maintain the element’s target operational temperature.  PID feedback 

from Rpvs is used to control and maintain the element temperature.  The microprocessor processes all of the inputs 
from the sensing element and outputs to the CAN circuit.  The temperature sensor in the controller module is used 
for compensating the temperature dependency of circuit components and for OBD rationality checks. 

The NOx controller module interfaces with the vehicle via a power source, signal ground, power ground, CAN-H and 
CAN-L.  The compensated O2 concentration compensated NOx concentration; Rpvs, pressure compensation 
factors, sensor/module OBD (including monitor completion flags), module temperature, software ID, CALID, and 
CVN are communicated via HSCAN to the vehicle PCM. 

NOx Controller Module Malfunctions  

DTCs P06EB   NOx Sensor Processor Performance (Bank 1 Sensor 2) 

U05A2   NOx Sensor "B" Received Invalid Data From ECM/PCM 

P225B   NOx Sensor Calibration Memory (Bank 1 Sensor 2) 

Monitor execution Continuous 

Monitor Sequence Ip2-N and Ip2-W range rationality –  50ppm < [NOx] < 100ppm 
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Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 

 
Typical NOx Controller Malfunction Thresholds 

P06EB  RAM failure 
ROM CRC check error 
EEPROM CRC check error 
Ip1 out of range – Ip1(VIP2.1) < 1.8V, Ip1(VIP2.1) > 2.2V, Ip1(VIP2.2) < 0.2V, or Ip1(VIP2.2) > 0.6V 
Ip2-W out of range – Vs+ ≥ 5.35V and Ip2-W > 4.8V 
Ip2-N out of range – Vs+ ≥ 5.35V and Ip2-N < 0.2V 
Ip2-N and Ip2-W range rationality – Integral value of differential between Ip2-N & Ip2-W ≥ 250ppm 
Vp2 circuit failure – Vp2 < 250mV or Vp2 > 650mV 
Rpvs short to ground – Rpvs < 0.2V 
Temperature sensor short to battery – Temp > 4.5V 
Temperature sensor short to ground – Temp < 0.45V 
Temperature sensor open – 0.45V ≤ Temp < 0.48V 

NOx Module temperature within 40 deg. C of Exhaust Temperature Sensor (following 6 hour soak 
only) 

U05A2   Erroneous Signal (Dew point reached with ignition off, etc.) 
Timeout (>1 second before message received) 

P225B   Memory does not pass CRC check 

 

 
Tailpipe NOx and O2 Sensor Malfunction – 3.2L and 6.7L F650-F750 

The NOx sensor is primarily used to sense O2 and NOx concentrations in diesel exhaust gas.  The sensor is mounted 
in a vehicle’s tailpipe, perpendicular to exhaust gas flow.  The sensor is typically mounted downstream of an SCR 
and DPF in an aftertreatment-equipped diesel exhaust system.  The sensor interfaces to a NOx controller module 
that controls the sensor element’s sense circuit and heater. 

The NOx Sensor operates similarly to a UEGO sensor for measuring Ip1 (O2 concentration).  Exhaust gas enters 
through a diffusion barrier into the 1st measurement chamber.  The sensor infers an air fuel ratio relative to the 
stoichiometric (chemically balanced) air fuel ratio by balancing the amount of oxygen pumped in or out of the 1st 
measurement chamber. As the exhaust gasses get richer or leaner, the amount of oxygen that must be pumped in 
or out to maintain a stoichiometric air fuel ratio in the 1st measurement chamber varies in proportion to the air fuel 
ratio. By measuring the current required to pump the oxygen in or out, the O2 concentration can be estimated. 

The Ip2 (NOx concentration) measurement takes place in a 2nd measurement chamber.  Exhaust gas passes from 
the 1st measurement chamber through a 2nd diffusion barrier into the 2nd measurement chamber.  The NOx present 
in the 2nd measurement chamber is dissociated into N2 and O2.  The excess O2 is pumped out of the 2nd 
measurement chamber by the pumping current, Ip2.  Ip2 is proportional to the NOx concentration in the measured 
gas. 

The NOx sensor is equipped with a memory component which stores unique sensor characteristics used to 
compensate for part-to-part variation of the element during the manufacturing process.  The memory stores Ip1 
and Ip2 gains/offsets for each individual sensor. 
The NOx sensor interfaces the NOx controller module with the following: 
 Ip1 – pumping current for maintaining the A/F ratio in the 1st chamber 
 Ip2 – pumping current for pumping out dissociated O2 from 2nd chamber 
 COM – virtual ground for Vs, Ip1, and Ip2 circuits 
 Vs – Nernst cell voltage, 425mV from COM.  Also carries current for pumped reference. 
 TM – Touch memory which stores Ip1 and Ip2 gain/offset. 
 TM GND – Ground for touch memory reading 
 H+ – Heater voltage (High-side driver) – Duty cycle ON/OFF to control sensor temperature. 
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 H- – Heater ground side 
 

 

 

 
IP2 Open (FLO) OBD Algorithm 
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IP2 Open (FLO) OBD Algorithm 
 

 

 

NOx – O2 Sensor Malfunctions  

DTCs P0139  O2 Sensor Circuit Slow Response (Bank 1 Sensor 2) 

P0140  O2 Sensor Circuit No Activity Detected (Bank 1 Sensor 2) 

P2A01  O2 Sensor Circuit Range/Performance (Bank 1 Sensor 2) 

P229E   NOx Sensor Circuit (Bank 1 Sensor 2) 

P229F   NOx Sensor Circuit Range/Performance (Bank 1 Sensor 2) 

P220F   NOx Sensor Heater Control Circuit Range/Performance (Bank 1 
Sensor 2) 

P22A7   NOx Sensor Heater Sense Circuit Range/Performance (Bank 1  
Sensor 2) 

P220B   NOx Sensor Supply Voltage Circuit (Bank 1 Sensor 2) 

Monitor execution Continuous 

Monitor Sequence Ip2 Open – 02 ≥ 5% or F/C > 3 seconds and O2 ≥ 19% 
Ip2 Crack – F/C > 5 seconds and O2 ≥ 19% 

Sensors OK not applicable 

 
Typical NOx Sensor – O2 Sensor Malfunctions Entry Conditions: 

Entry condition Minimum Maximum 

Sensor dewpoint reached   

P22A7:   
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Exhaust mass flow 110 g/sec  

P229E Ip2 crack detection only:   

Fuel injection quantity 0 mg/stroke  

Time at zero fuel quantity 5 seconds  

P2A01:   

Post injection status Not occurring  

Fuel tank level 0L  

System voltage 10.7V  

Variation in O2 signal over 2 sec  1.5% O2 

Engine speed  1000 rpm 2700 rpm 

Injection quantity (zero fuel point) -0.5 mg/stroke 0.5 mg/stroke 

Injection quantity (load point) 15 mg/stroke 40 mg/stroke 
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Typical NOx – O2 Sensor Malfunctions Thresholds 

P0139   As shown in figure below, during a transition from load to overrun/decel fuel shutoff, one of the 
following occurs: 
The time for the observed O2 percentage to increase from the value under load by 30% of (21%-O2 
percentage under load) exceeds 6 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load + 30% of the 
difference to the value under load + 60% of the difference exceeds 5 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load to the value under 
load + 60% of the difference exceeds 11 seconds. (Used to detect completely inert sensors.) 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P0140   If there is no available O2 signal at 300 seconds after the sensor has achieved operating 
temperature 
 
P2A01   A calculated oxygen concentration is derived from fuel, boost, and EGR.  Observed oxygen 
concentration is evaluated within two speed/load/air mass ranges. Code is set if observed oxygen 
concentration falls outside the range ((calculated O2 concentration – negative offset, calculated O2 
concentration + positive offset).  Ranges and allowable O2 concentration deviations are given in the table 
below. 
OR 
             In an extended overrun/decel fuel shutoff condition, an adaption factor is calculated for the response 
of the O2 sensor to ensure that the sensor reads 20.95% O2 in air.  Code is set if adaption factor is outside 
the range 0.95 – 1.22. 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P229E   Vs, COM, Ip1 short to battery – ASIC Diag2=1 and Vs, COM, Ip1 ≥ 9V 

Ip2 short to battery – Ip2 ≥ 4.8V 
Vs, COM, Ip1 short to ground – ASIC Diag2=1 and Vs, COM, Ip1 < 9V 
Ip2 short to ground – Ip2 ≤ 2V 
Ip1 Open – Vs ≤ 225mV, Vs ≥ 625mV & -0.2mA ≤ Ip1 ≤ 0.2mA 
Vs Open – Vs > 1.5V 
COM Open – Rpvs > RpvsA (target Rpvs stored in sensor memory) or ASIC Diag1=1 
Ip2 Open – Ip2-W ≤ 0.2V and Ip2-N ≤ 0.2V 
Sensor Memory CRC check 
Vs/Ip1 Cell Crack – Ip1 > 6.4mA 
Ip2 Cell Crack – Ip2-W > 4.8V 

 
P229F   NOx Negative Offset – NOx Sensor greater than ~ - 10 ppm offset 

NOx Positive Offset –  NOx Sensor greater than ~20 ppm offset 
Tip-in –  Filtered tailpipe NOx on tip-in delta > 0 ppm  
 

P220F   Heater control failure – Rpvs ≥ 0.2V and Rpvs < TRpvs - 30Ω or Rpvs > TRpvs + 30Ω 
Heater Open – Heater current < 0.4A 
Heater short to battery – Δ Heater Voltage > 0.2V 
Heater short to ground – Δ Heater Voltage > 0.2V 
Heater performance failure – Heater current ≥ 0.4A and Heater Resistance ≥ 11Ω 

P22A7   NOx/O2 Availability –  > 1 PL (Healing mode) per cycle or > 9 sec of NOx/O2 not valid 

P220B   Battery failure – Battery > 17V or Battery < 10V 
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Oxygen Sensor Plausibility Measurement (P2A01) Evaluation Ranges and Allowable Deviations: 

 Range 1 Overrun 

 Minimum Maximum Minimum Maximum 

Engine speed (rpm) 1100 2700 100 4000 

Fuel injection quantity 
(mg/stroke) 

15 38 0 0.5 

Air mass (mg/stroke) 400 1000 100 1000 

Allowable deviation (% O2) -7.0 5.5 -5.0 4.6 
 
NOx Sensor Operation Modes 
 

 
 

Mode 1 – No voltage supply to module or sensor.  Non-operational. 
Mode 2 – Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 3 – Voltage is supplied to module, yet voltage is not supplied to the sensor.  Dew-point waiting 
period. 
Mode 4 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is not active. 
Mode 5 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is active. 
Mode 6 – Voltage is supplied to the module and to the sensor.  Sensor is in fast light-off to quickly heat 
sensing element to operational temperature. 
Mode 7 – Voltage is supplied to the module and to the sensor.  The sensor has exited fast light-off and O2 
and NOx will be available during this mode. 
Mode 8 - Voltage is supplied to the module and to the sensor.  The sensor has exited fast light-off and O2 
and NOx will be available during this mode.  During this mode a fuel cut condition is present, as 
communicated by the PCM. 
Mode 9 - Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 10 - No voltage supply to module or sensor.  Non-operational. 
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Tailpipe NOx Sensor – 6.7L F250-F550 

Tailpipe NOx Sensor Control Module – 6.7L F250-F550 

The sensor and module described below is used in 2019 6.7L diesel F250-F550 pickups and chassis cabs only. 
 

 

The NOx controller module (SCU) is mounted to the vehicle frame under the body.  It is used to control the 
combination tailpipe NOx and O2 sensor mounted in diesel after-treatment exhaust system downstream of the SCR 
and DPF.  It communicates to the ECU via HSCAN to report NOx and O2 concentrations or OBDII errors. 

The controller module (non-detachable from the sensor) consists of RAM, ROM, EEPROM, Ip1 circuit (oxygen 
measurement), Ip2 circuit (NOx measurement), Rpvs circuit (sensor heater control), heater driver, and 
microprocessor.  The RAM temporarily stores information obtained from the sensing element during operation.  The 
ROM and EEPROM store sensor and controller module calibration coefficients obtained during the manufacturing 
process.  The Ip1 circuit consists of an ASIC (like that of a UEGO ASIC) that adjusts pumping current in the sensing 
element’s Ip1 circuit for O2 detection.  The Ip2 circuit adjusts the pumping current in the sensing element’s Ip2 circuit 

for NOx detection.  The Ip2 circuit consists of 2 bands: a wide range and a narrow range.  The Rpvs circuit is a 
measurement of the resistance of the Vs cell of the sensor element.  This measurement is used to estimate the 
temperature of the sensing element.  The heater driver supplies a PWM voltage to the heater portion of the sensing 
element to maintain the element’s target operational temperature.  PID feedback from Rpvs is used to control and 

maintain the element temperature.  The microprocessor processes all of the inputs from the sensing element and 
outputs to the CAN circuit.  The temperature sensor in the controller module is used for compensating the 
temperature dependency of circuit components and for OBD rationality checks. 

The NOx controller module interfaces with the vehicle via a power source, signal ground, power ground, CAN-H and 
CAN-L.  The compensated O2 concentration compensated NOx concentration; Rpvs, pressure compensation 
factors, sensor/module OBD (including monitor completion flags), and module temperature, are communicated via 
HSCAN to the vehicle PCM. 

NOx Controller Module Malfunctions  

DTCs P229E   NOx Sensor Processor Performance (Bank 1 Sensor 2) 

U05A2   NOx Sensor "B" Received Invalid Data From ECM/PCM 

Monitor execution continuous 

Sensors OK not applicable 

Monitoring Duration 5 seconds to register a malfunction 
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Typical NOx Controller Malfunction Thresholds 

P06EB  RAM failure 
ROM CRC check error 
EEPROM CRC check error 

U05A2   Erroneous Signal (Dew point reached with ignition off, etc.) 
Timeout (>1 second before message received) 

 

Tailpipe NOx and O2 Sensor Malfunction – 6.7L F250-F550 

The NOx sensor is primarily used to sense O2 and NOx concentrations in diesel exhaust gas.  The sensor is mounted 
in a vehicle’s tailpipe, perpendicular to exhaust gas flow.  The sensor is typically mounted downstream of an SCR 
and DPF in an aftertreatment-equipped diesel exhaust system.  The sensor interfaces to a NOx controller module 
that controls the sensor element’s sense circuit and heater. 

The NOx Sensor operates similarly to a UEGO sensor for measuring Ip1 (O2 concentration).  Exhaust gas enters 
through a diffusion barrier into the 1st measurement chamber.  The sensor infers an air fuel ratio relative to the 
stoichiometric (chemically balanced) air fuel ratio by balancing the amount of oxygen pumped in or out of the 1st 
measurement chamber. As the exhaust gasses get richer or leaner, the amount of oxygen that must be pumped in 
or out to maintain a stoichiometric air fuel ratio in the 1st measurement chamber varies in proportion to the air fuel 
ratio. By measuring the current required to pump the oxygen in or out, the O2 concentration can be estimated. 

The Ip2 (NOx concentration) measurement takes place in a 2nd measurement chamber.  Exhaust gas passes from 
the 1st measurement chamber through a 2nd diffusion barrier into the 2nd measurement chamber.  The NOx present 
in the 2nd measurement chamber is dissociated into N2 and O2.  The excess O2 is pumped out of the 2nd 
measurement chamber by the pumping current, Ip2.  Ip2 is proportional to the NOx concentration in the measured 
gas. 

The NOx sensor interfaces the NOx controller module with the following: 
 Ip1 – pumping current for maintaining the A/F ratio in the 1st chamber 
 Ip2 – pumping current for pumping out dissociated O2 from 2nd chamber 
 COM – virtual ground for Vs, Ip1, and Ip2 circuits 
 REF – Nernst cell voltage, also carries current for pumped reference. 
 H+ – Heater voltage (High-side driver) – Duty cycle ON/OFF to control sensor temperature. 
 H- – Heater ground side 
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FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 75 OF 242 

 

NOx – O2 Sensor Malfunctions  

DTCs P0139  O2 Sensor Circuit Slow Response (Bank 1 Sensor 2) 

P2A01  O2 Sensor Circuit Range/Performance (Bank 1 Sensor 2) 

P229E   NOx Sensor Circuit (Bank 1 Sensor 2) 

P22A7   NOx Signal Readiness (Bank 1 Sensor 2) 

P229F   NOx Sensor Circuit Range/Performance (Bank 1 Sensor 2) 

P220F   NOx Sensor Heater Sense Circuit Range/Performance (Bank 1 
Sensor 2) 

P220B   NOx Sensor Supply Voltage Circuit (Bank 1 Sensor 2) 

Monitor execution continuous 

Sensors OK not applicable 

Monitoring Duration X events per trip 

 
Typical NOx Sensor – O2 Sensor Malfunctions Entry Conditions: 

Entry condition Minimum Maximum 

Sensor dewpoint reached   

P22A7:   

Exhaust mass flow 110 g/sec  

P229E Ip2 crack detection only:   

Fuel injection quantity 0 mg/stroke  

Time at zero fuel quantity 5 seconds  

P2A01:   

Post injection status Not occurring  

Fuel tank level 0L  

System voltage 10.7V  

Variation in O2 signal over 2 sec  1.5% O2 

Engine speed  1000 rpm 2700 rpm 

Injection quantity (zero fuel point) -0.5 mg/stroke 0.5 mg/stroke 

Injection quantity (load point) 15 mg/stroke 40 mg/stroke 

 
  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 76 OF 242 

 
Typical NOx – O2 Sensor Malfunctions Thresholds 

P0139   As shown in figure below, during a transition from load to overrun/decel fuel shutoff, one of the 
following occurs: 
The time for the observed O2 percentage to increase from the value under load by 30% of (21%-O2 
percentage under load) exceeds 6 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load + 30% of the 
difference to the value under load + 60% of the difference exceeds 5 seconds 
OR 
             The time for the observed O2 percentage to increase from the value under load to the value under 
load + 60% of the difference exceeds 11 seconds. (Used to detect completely inert sensors.) 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P0140   If there is no available O2 signal at 300 seconds after the sensor has achieved operating 
temperature 
 
P2A01   A calculated oxygen concentration is derived from fuel, boost, and EGR.  Observed oxygen 
concentration is evaluated within two speed/load/air mass ranges. Code is set if observed oxygen 
concentration falls outside the range ((calculated O2 concentration – negative offset, calculated O2 
concentration + positive offset).  Ranges and allowable O2 concentration deviations are given in the table 
below. 
OR 
             In an extended overrun/decel fuel shutoff condition, an adaption factor is calculated for the response 
of the O2 sensor to ensure that the sensor reads 20.95% O2 in air.  Code is set if adaption factor is outside 
the range 0.95 – 1.22. 
 
(monitor operates when the vehicle is not undergoing particulate filter regeneration) 
 
P229E   Vs, COM, Ip1 short to battery –Vs, COM, Ip1 ≥ 6.4V 
              Ip2 short to battery – Voltage rise between IP2 and REF circuits > 1V 

Vs, COM, Ip1 short to ground –Vs, COM, Ip1 < 0.23V 
Ip2 short to ground – Voltage drop between IP2 and REF circuits ≤ 230mV 
Vs, COM, Ip1, Open – ==0V 
IP2 Open – IP2 <1.35V 
 

P229F   NOx Negative Offset – Nox Sensor greater than ~30 ppm offset 
NOx Positive Offset –  Nox Sensor greater than ~50 ppm offset 
Tip-in –  Nox rise rate on tip-in  < .01 ppm/sec  
 

P220F  Heater Open – Heater current < 0.4A 
Heater short to battery – Δ Heater Voltage > 0.2V 
Heater short to ground – Δ Heater Voltage > 0.2V 
Heater Rationality – Duty cycle of heater different than expected by > 20% 

 
P22A7   NOx/O2 Signal Readiness –  > Ratio of actual on time  / expected on time  > 90 % 

P220B  Supplied Voltage failure – Voltage supplied > 16.5V or  < 8.5V 
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NOx Sensor Operation Modes 
 

 
 

Mode 1 – No voltage supply to module or sensor.  Non-operational. 
Mode 2 – Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 3 – Voltage is supplied to module, yet voltage is not supplied to the sensor.  Dew-point waiting 
period. 
Mode 4 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is not active. 
Mode 5 – Voltage is supplied to the module and to the sensor.  The Vs cell of the sensor is active. 
Mode 6 – Heating: 
 Protective heating mode: 

In order to prevent the formation of water condensation (sensor can be damaged if condensate 
water gets in contact with the sensor element  thermal shock) the NOx sensor is operated in this 
mode with a low heating power (protective heating). 
In this mode, the microcontroller and the complete circuit are in operation after power on. Also the 
CAN interface is available. 
The sensor pins consisting of Vs, COM and IP1 are set to a protection state (high ohmic), IP2 is 
0.1 V [N] above COM to protect the electrode from oxidation. 
Note: The sensor will change to the heat mode (to reach operational temperature) only after SCU 
receives dew point end signal (DPE-signal) from ECU. 

• Boost mode (Heating mode): 
The heater control inside the SCU brings the sensor probe to the operating temperature by 
adapting the duty cycle of the heater period with a defined heating strategy. In order to determine 
the probe temperature, the resistance of the Nernstian cell is used (Rpvs). 
The status of the heater-on flag is sent to the ECU (Engine Control Unit) via CAN message. 

• Measurement mode (Normal operation mode): 
In this state the temperature is controlled via Rpvs. In this stable condition the respective valid 
flags for O2 and NOx are set. 

Mode 8 - Voltage is supplied to module, yet voltage is not supplied to the sensor. 
Mode 9 - No voltage supply to module or sensor.  Non-operational. 
 
 

 

 

 

PARTICULATE MATTER SENSOR MONITOR 

Exhaust Gas Particulate Matter Sensor (PMS) 

The particulate matter sensor (PMS) on diesel products is used to detect high levels of particulate emissions 
resulting from a leak in the particulate filter.  The sensor consists of an exhaust mounted probe and a sensor 
control module.  On chassis certified vehicles the probe is mounted in the highest point of the kick-up pipe routed 
above the rear axle.  On dyno certified vehicles the probe is mounted after the SCR near the NOx sensor and 
EGT14 sensor.  The sensor module is mounted to the vehicle frame under the body near the probe.  The sensor 
probe and the control module are permanently connected and cannot be serviced independently.   
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The PMS interfaces to the vehicle via a power supply, power ground, CAN low and CAN high.  The sensor specific 
calibration factor, status of the sensor, temperature, electrode current, heater duty cycle, software ID, calibration ID, 
and various sensor diagnostic results are communicated of HSCAN to the PCM.   

PMS Control Module Checks: 

DTCs P24D0 Particulate Matter Sensor Supply Voltage Circuit Low 

U02A3 Lost Communication With PM Sensor 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration P24D0 – 2 seconds 

U02A3 – 7 seconds 
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PMS Control Module Checks Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

P24D0 only:   

Sensor heater duty cycle 35%  

 
PMS Control Module Checks Malfunction Thresholds: 

P24D0: If battery voltage is > 15 V, voltage drop > 1.1 V 

               if battery voltage is > 11.7 V, voltage drop > 2.1 V 

               if battery voltage is < 11.7 V, voltage drop > 3 V 

U02A3: PMS CAN message missing for more than 7 seconds 

 
The PMS probe consists of three internal parts: a heater, a temperature sensor and a set of particulate matter 
measurement electrodes.  The sensor operates by accumulating exhaust particles in the gap separating the 
electrodes.  As particles accumulate the resistance between the electrodes drops, and an electric current can flow 
due to the voltage potential applied.  The duration of accumulation to a certain current threshold determines the 
leakage of the particulate filter. Because particles accumulate on the sensor, it must be regenerated occasionally 
by activating the sensor heater.  The temperature of the part is controlled with feedback from the temperature 
sensor, and measurement of sensor temperature is used to correct sensor output for variation in resistivity of 
particulate matter as a function of temperature. 

The PMS module handles basic circuit checks for the sensor components.  Standard open and short circuit 
diagnostics are run on the temperature sensor and the heater by the PMS module and reported to the PCM via 
CAN messages.   

PMS Temperature Sensor Circuit Checks: 

DTCs P24C6 Particulate Matter Sensor Temperature Circuit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration P24C6 – 2 seconds 

 
PMS Temperature Sensor Circuit Checks Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

Exhaust temperature -39 degC 800 degC 

 
PMS Temperature Sensor Circuit Checks Malfunction Thresholds: 

Temperature sensor circuit voltage is < 0.3 volts or > 3 volts 
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PMS Heater Circuit Checks: 

DTCs P24B3 Particulate Matter Sensor Heater Control Circuit/Open 

P24B4 Particulate Matter Sensor Heater Control Circuit Range/Performance 

Monitor Execution P24B3: Continuous during PMS regeneration 

P24B4: Continuous during PMS measuring 

Monitor Sequence None 

Sensors OK PMS Temperature 

Typical Monitoring Duration 2 seconds 

 
PMS Heater Circuit Checks Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

For P24B3, PMS heating on   

For P24B4, PMS heating off   

 
PMS Heater Circuit Checks Malfunction Thresholds: 

P24B3: PMS heater current < 0.2 amps 

P24B4: PMS heater voltage > 7 volts 

 
In addition to basic circuit checks the temperature sensor in the PMS is monitored for offset and plausibility compared 
to other exhaust gas temperature sensors.  The temperature offset check occurs at key-on after a long engine-off 
soak to ensure all sensors have stabilized to ambient temperature.  The PMS temperature is compared to the 
average reading of three other exhaust temperature sensors.  During PMS measurement, the sensor temperature 
is compared to a model of the sensor temperature to check plausibility.  The model estimates PMS temperature 
based on exhaust gas temperature and exhaust pipe wall temperature.  This monitor only runs while the PMS is not 
actively heating and sufficient time has elapsed since the last heating event to ensure that the sensor temperature 
has stabilized to the exhaust conditions. 

PMS Temperature Plausibility Checks: 

DTCs P24C7 Particulate Matter Sensor Temperature Circuit Range/performance 

Monitor Execution - Offset test once per cold start 

- Dynamic check during sensor measurement 

Monitor Sequence None 

Sensors OK EGT14 

Typical Monitoring Duration - Cold start test, 10 sec 

- Dynamic test, 120 sec 
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PMS Temperature Plausibility Checks Entry Conditions: 

Entry condition Minimum Maximum 

For dynamic test:   

Battery voltage 11 V 16 V 

EGT for offset check -40 degC 80 degC 

Exhaust gas velocity 12 m/s 655 m/s 

Vehicle speed 25 km/hr 250 km/hr 

BARO 74.5 kPa  

Modeled PMS temperature for 
dynamic check 

-40 degC 400 degC 

Modeled PMS temperature change 
during dynamic check 

 30 degC 

For cold start test:   

EGT1, EGT2, EGT3 temperature -40 deg C 80 deg C 

Time since PMS power-on 2.5 sec  

Engine off time 6 hours  

 
PMS Temperature Plausibility Checks Malfunction Thresholds: 

- Difference between PM Sensor reported temperature and modeled temperature < -150 degC or > 60 degC 

- Difference between PMS temperature and average of reference exhaust sensors > 45 degC 

- PM sensor temperature at key-on < -40 degC 

 
The resistance of the PMS heater is monitored as a surrogate for the performance of the heater.  When the PMS is 
powered up, two short pulses are sent to the heater during which the current through the heater is measured.  Using 
the measured supply voltage, the resistance of the heater can be calculated.  The resistance is compared to a 
threshold based on the sensor temperature and reported over CAN. 

PMS Heater Checks: 

DTCs P24B7 Particulate Matter Sensor Heater Resistance 

Monitor Execution Once per drive at key on 

Monitor Sequence None 

Sensors OK PMS Temperature 

Typical Monitoring Duration 10 seconds 

 
PMS Heater Checks Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

PMS Temperature -30 degC 150 degC 

Change in PMS Temperature during 
monitor 

 150 degC 
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PMS Heater Checks Malfunction Thresholds: 

PMS heater resistance @ -30 degC < 1.06 Ohms or > 2.93 Ohms 

PMS heater resistance @ 150 degC < 1.81 Ohms or > 4.12 Ohms 

 
Because the sensor electrode is normally open circuit and can exhibit a short circuit in case it is heavily loaded with 
PM, it poses unique challenges for on-board diagnostics.  Monitoring the electrode for open circuit involves taking 
advantage of movement of sodium ions through the hot ceramic substrate of the sensor electrode.  At sensor 
regeneration temperature, movement of the ions causes a current which is measured to ensure the integrity of the 
sensor electrodes.   This form of open circuit check takes place at the end of sensor regeneration while the electrode 
is still hot.  The check for short circuit takes place after the sensor has cooled below 425 °C immediately following 
regeneration when the sensor is sure to be free of any PM.  During sensor operation, the positive electrode of the 
sensor is monitored to ensure the electrode supply voltage is in range.  If the voltage drops due to a hardware failure 
in the sensor, a fault will be set.  If a short circuit occurs in the electrode and sensor regeneration will be performed 
to ensure the short is not due to accumulation of soot, then a fault set. 

PMS Electrode Checks: 

DTCs P24AE Particulate Matter Sensor Circuit 

P24AF Particulate Matter Sensor Circuit Range/Performance 

P24B0 Particulate Matter Sensor Circuit Low 

P24B1 Particulate Matter Sensor Circuit High 

Monitor Execution P24AE – After each PMS regeneration 

P24AF – After each PMS regeneration 

P24B0 – Continuous during sensor measurement 

P24B1 – Continuous during sensor measurement 

Monitor Sequence None 

Sensors OK EGT 

Typical Monitoring Duration P24AE – 120 seconds 

P24AF – 120 seconds 

P24B0 – 1.6 seconds 

P24B1 – 3 seconds 

 
PMS Electrode Checks Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

Key on   

P24AE:   

PMS state measure  

PMS temperature: 200 deg C 425 deg C 

P24AF:   

PMS state Sensor regeneration  

PMS temperature 770 deg C 800 deg C 
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PMS Electrode Checks Malfunction Thresholds: 

P24AE: PMS current > 5 microamps after sensor regeneration 

P24AF: PMS current during sensor regeneration less than 0.094 microamps 

P24B0: PMS Voltage < 41.55 V 

P24B1: PMS Current > 41 microamps 

 
Particulate Matter Sensor Sampling Monitor 

To operate correctly, the PMS must have unrestricted exposure to exhaust gas.  A monitor for PM sensor sampling 
checks the sensor once per drive for plugging with excessive soot and proper installation in the exhaust.  The 
monitor evaluates the change in voltage required to maintain a constant sensor heater temperature for changes in 
exhaust gas velocity.  In the event that the voltage, calculated from heater duty cycle, changes less than a 
calibrated threshold for certain magnitude changes in exhaust gas flow, a fault for a PM sensor sampling error is 
set.   The sampling tube monitor runs during cold start before exhaust dewpoint is reached while the PMS is 
operating at a low heating level for contamination protection. 

 
PMS Sampling Error Check: 

DTCs P24DA Particulate Matter Sensor Exhaust Sample Error Bank 1 

Monitor Execution Once per drive 

Monitor Sequence None 

Sensors OK EGT14 

Typical Monitoring Duration 3 minutes 

 
PMS Sampling Error Check Entry Conditions: 

Entry condition Minimum Maximum 

PMS in protective heating mode   

Exhaust gas acceleration 0.5 m/sec/sec 5 m/sec/sec 

Time after engine start 10 sec  

Exhaust gas temperature -3000 degC 3000 degC 

Battery voltage 11 V 16 V 

Engine running   

Final EGT sensor temperature -40 deg C 180 deg C 

PMS temperature at start -3550 deg C 120 deg C 

Exhaust gas velocity 35 m/sec 50 m/sec 

   

 
PMS Sampling Error Check Malfunction Thresholds: 

Cumulative PM sensor voltage during exhaust gas velocity changes < 0.5 volts 
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Particulate Matter Sensor Regeneration Monitor 

To burn off accumulated particulates, the PMS must occasionally regenerate.  This is accomplished by heating the 
sensor element to 785 °C for a period of time.  The success of sensor regeneration is monitored by evaluating if 
the sensor is able to maintain the regeneration temperature for the time required to ensure all accumulated 
material is removed.  The monitoring only takes place if vehicle conditions are such that the sensor is capable of 
regeneration.  For example, the PMS may not be able to regenerate if the battery voltage is below normal and the 
engine is at peak power.  This is because at the reduced voltage, the PMS heater may not be capable of providing 
the power required to reach the setpoint temperature.   
 

PMS Regeneration Check: 

DTCs P24D1 Particulate Matter Sensor Regeneration Incomplete 

Monitor Execution After each PMS regeneration 

Monitor Sequence None 

Sensors OK EGT14 

Typical Monitoring Duration 120 seconds 

 
PMS Regeneration Check Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 11 V 16 V 

PMS heater power not exceeded   

 
PMS Regeneration Check Malfunction Thresholds: 

PMS unable to enter “measure” state 
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Particulate Matter Filter Monitor Using PM Sensor 

The DPF is monitored to ensure no leaks have developed in the substrate.  The monitor runs anytime the filter is 
not being regenerated and the exhaust is sufficiently warm to allow operation of the PMS.  In addition, the NOx, 
exhaust gas temperature and gas velocity must be at normal operating levels.  
The DPF efficiency monitor compares the response of the tailpipe mounted PMS to a model of the expected PMS 
response to a threshold leak DPF.  If the sensor response exceeds the model response, the DPF is interpreted as 
leaking more than the threshold and an error flag is set.  The PMS response is a time required to a threshold 
current, 12 microamps.  The modeled sensor response provides the estimated time the PM sensor should reach 
the threshold current as a function of the vehicle operating condition.  The leakage rate of the DPF is indicated with 
a metric derived from how close to the 12 microamp threshold the observed sensor current got at the point in time 
the sensor model indicates the current threshold should have been reached for a sensor measuring an emission 
threshold DPF. 

 
 
The results of the DPF monitor are reported as a ratio of the PMS sensor current observed at the time of monitor 
completion and the maximum sensor current possible for either an OK or failed DPF.  The result is calculated as 
𝐷𝑃𝐹𝐿𝑒𝑎𝑘𝑅𝑎𝑡𝑒 = 2 −

𝑃𝑀𝑆𝐶𝑢𝑟𝑟𝑒𝑛𝑡

𝑀𝑎𝑥𝑂𝐾𝐷𝑃𝐹𝐶𝑢𝑟𝑟𝑒𝑛𝑡
 for an OK DPF, yielding a leak rate between 1 and 2.  For a failed DPF, the 

leak rate is calculated as 𝐷𝑃𝐹𝐿𝑒𝑎𝑘𝑅𝑎𝑡𝑒 = 𝑃𝑀𝑆𝐶𝑢𝑟𝑟𝑒𝑛𝑡−𝑀𝑎𝑥𝑃𝑀𝑆𝐶𝑢𝑟𝑟𝑒𝑛𝑡

𝑀𝑎𝑥𝑂𝐾𝐷𝑃𝐹𝐶𝑢𝑟𝑟𝑒𝑛𝑡−𝑀𝑎𝑥𝑃𝑀𝑆𝐶𝑢𝑟𝑟𝑒𝑛𝑡
 yielding a value between 0 and 1.  The 

overall DPF leakage assessment is provided only after two or more results of the preceeding calculations has 
completed and been averaged.  An assessment of DPF leak is provided after the required number of sensor 
measurements has been taken.  The measurements may span one or more drive cycles. 
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DPF Efficiency Check: 

DTCs P2002 Particulate Filter Efficiency Below Threshold (Bank 1) 

Monitor Execution Continuous while PMS can measure 

Monitor Sequence None 

Sensors OK PMS, EGT, ECT, MAF, NOx, IAT 

Typical Monitoring Duration 10 minutes 

 
DPF Efficiency Check Entry Conditions: 

Entry condition Minimum Maximum 

Dewpoint reached at PMS   

Not currently in DPF regeneration or 
catalyst heating mode 

  

Time since DPF regeneration 600 sec  

PMS temperature  400 degC 

Estimated soot load on DPF 0 g 300 g 

Exhaust velocity 0 m/s 50 m/s 

Exhaust pressure 74.5 kPa 135 kPa 

EGT 65 degC 400 degC 

Engine run time 300 sec  

Tailpipe NOx 200 ppm  

Ambient temperature -10 C 60 C 

Barometric pressure 74.5 kPa  

Battery voltage 11V 16V 

 
DPF Efficiency Check Malfunction Thresholds: 

Once a modeled amount of soot has been generated by the engine, if the current of the PMS > 12 uA, 
measurement is failed. 

Four measurements must be failed for a DTC to set. 
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EXHAUST GAS RECIRCULATION (EGR) SYSTEM MONITOR 

EGR Rate System Monitor  

The EGR system is a closed loop control system that controls percent of EGR in the cylinder using the EGR valve 
and Throttle.  The percent of EGR is calculated using two different methods and the difference between these two 
calculations is used to determine if the system is operating corrected.  First, the expected amount of EGR in the 
cylinder is calculated using a model that is based on the commanded EGR and Throttle position.  Second, the EGR 
in the cylinder is measured by subtracting the mass air sensor (MAF) reading from a speed-density model of the air 
charge into the cylinder.  The speed-density model accounts for both fresh air and EGR and is based on the 
volumetric efficiency of the engine.  High or excessive EGR flow is detected when the measured amount of EGR is 
greater than the expected amount of EGR.  On the 6.7L engine, low or insufficient EGR flow is detected when the 
measured amount of EGR is less than the expected amount of EGR.  On the 3.2L engine, low or insufficient EGR 
flow is detected when excessive use of the intake throttle is required to meet air path setpoints.  On all engines, a 
slow EGR system is detected using the excessive EGR flow system monitor. 

The monitor compares the two calculations, when a set of entry conditions are met, and determines if the system is 
operating correctly.  The entry conditions are selected to ensure robust fault/non-fault detection.  A summary of the 
entry conditions is shown in the tables below.  The fault must be detected for a minimum amount of time before being 
reported.   A timer counts up when the entry conditions are met and the fault is present.  The timer counts down 
when the entry conditions are met, the fault is not present, and the current count is greater than 0.  When this timer 
exceeds the time required detect a malfunction, the malfunction is reported. 

 

EGR Flow Check Operation:  

DTCs P0401 – Insufficient EGR Flow 

P0402 – Excessive EGR Flow 

Monitor Execution Continuous 

Monitor Sequence None 

Monitoring Duration High Flow 4 seconds required to detect a malfunction 

Monitoring Duration Low Flow 8 seconds required to detect a malfunction 

 
Typical EGR Flow Check Entry Conditions (High Flow Detection): 

Entry Condition Minimum Maximum 

Engine Torque  Monitor is released in a speed/load region 
as shown in the following figure. 

Engine RPM 

Engine Coolant Temperature 70 deg C 120 deg C 

Engine Operating Mode Normal (no post 
injection) 

 

EGR Valve Position 0% 25% 

Desired EGR Ratio -50% 25% 

Intake Air Temperature 0 deg C 70 deg C 

Ambient Pressure 74.5 kPa 110 kPa 

EGR System in Closed Loop Control for >1.5 sec 
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Excessive EGR flow monitoring release area for 6.7L engine.  3.2L release region is similar but absolute torque 
levels are lower. 
 

Typical EGR High Flow Rate Malfunction Thresholds: 

Expected EGR Ratio – Measured EGR Ratio < -15  (function of engine speed / torque) 

 
Typical EGR Flow Check Entry Conditions (Low Flow Detection) (6.7L engine): 

Entry Condition Minimum Maximum 

Engine Torque  Monitor is released in a speed/load region 
as shown in the following figure. 

Engine RPM 

Engine Coolant Temperature 70 deg C 120 deg C 

EGR Valve Position 40% 60% 

Desired EGR Ratio 0% 100% 

Intake Air Temperature 0 deg C 70 deg C 

Ambient Pressure 74.5 kPa 110 kPa 

EGR System in Closed Loop Control for > 1.5 sec 
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Insufficient EGR flow monitoring release area for 6.7L engine.  3.2L release region is similar but 

absolute torque levels are lower.   
 

Typical  EGR Low Flow Rate Malfunction Thresholds: 

Expected EGR Ratio – Measured EGR Ratio > 10  (function of engine speed / torque) 

 
Typical EGR Flow Check Entry Conditions (Low Flow Detection) (3.2L engine): 

Entry Condition Minimum Maximum 

Engine RPM 1000 2700 

Rate of change of engine RPM -20 rpm/sec 150 rpm/sec 

Engine torque 100 Nm 400 Nm 

Rate of change of engine torque -5 Nm/sec 15 Nm/sec 

MAF 0 kg/hr 500 kg/hr 

Rate of change of MAF -10 (kg/hr)/sec 100 (kg/hr)/sec 

Engine coolant temperature 65 deg C  

Engine operating mode Normal (not in 
particulate filter 
regeneration) 

 

Ratio of Exhaust Pressure to Intake Manifold Pressure 1.1  

EGR System in Closed Loop Control for > 0.5 sec 

 
Typical  EGR Low Flow Rate Malfunction Thresholds (3.2L engine): 

Average intake throttle actuator position > 44% 
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EGR Cooler / EGR Cooler Bypass Monitor  

The functionality of the EGR cooler system, including the bypass valve and temperature sensor, is monitored by 
means of comparing measured EGR gas temperature downstream of the EGR cooler assembly with measured 
coolant temperature in the main coolant loop when certain engine operating conditions exist.  The operating 
conditions in which this detection can occur are the monitor entry conditions.  Following changes in engine operating 
conditions, there is a delay before the changes are reflected in the EGR system temperatures.  Because of this 
delay the entry conditions include a number of timers which must complete before the monitor is released.  When 
a condition feeding a timer is no longer met, the timer resets.   EGR undercooling is detected using this EGR cooler 
monitor. 

 

The undercooling monitor can detect when EGR is not being cooled sufficiently, for example, when the EGR cooler 
bypass is stuck in the bypass position.  The entry conditions for EGR undercooling monitoring must be met for 
monitoring to take place.  Once the entry conditions are met and while they continue to be met, the measured EGR 
temperature downstream of the EGR cooler assembly is compared to a threshold which is determined based on 
measured coolant temperature.  A typical value for this threshold is 70 deg C above engine coolant temperature.  
If the measured EGR temperature downstream of the EGR cooler assembly is greater than the threshold, for a 
predetermined amount of time, a fault is detected.   

  

Bypass Valve in Position 

Closed Loop EGR Control 

Coolant Temperature in 
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Engine Speed in 
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EGR Cooler (Undercooling) Monitor: 

DTCs P2457 – EGR Cooler Performance 

Monitor execution Once per driving cycle , once entry conditions are met 

Monitor Sequence None 

Monitoring Duration 12 seconds to detected a malfunction 

 
EGR Cooler/ECB Entry Conditions (Undercooling):   

Entry Condition Minimum Maximum 

EGR Cooler Bypass Valve Command Cooling Position 

EGR System in Closed-Loop Control 

Engine Coolant Temperature 70 deg C 130 deg C 

Engine Speed 1100 rpm 3500 rpm 

Engine Torque 200 Nm 1400 Nm 

Exhaust Temperature 0 deg C 800 deg C 

EGR Flow 0 g/s 42 g/s 

Ratio of exhaust pressure to MAP 0 5 

Engine Operating Mode Normal 

 

EGR Cooler/ECB Entry Timers (Undercooling):  

Timer Minimum Time 

Bypass Position Timer 5 sec 

Combined Release Timer 1 sec 

Exhaust Temperature Timer 5 sec 

EGR Flow Timer 5 sec 

Engine Mode Timer 100 sec 

 

Typical Undercooling Malfunction Thresholds: 

Measured EGR temperature downstream of the EGR cooler assembly > Coolant Temperature + 70 
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For overcooling, the 6.7L EGR cooling system is monitored by intrusively moving the bypass door from the cooling 
position to the bypass position and looking at the response of the temperature out of the EGR cooler.  The gradient 
(slope) of the temperature is compared to a threshold, if the gradient is less than the threshold for the entire 
monitoring duration, a fault is detected.  In contrast, on a non-fault system, once the gradient exceeds the 
threshold, the monitor pass is latched.  Once the monitor pass is latched, the bypass door returns to the cooling 
position to protect the engine hardware from overheating.   The  bypass door returns to the cooling position before 
the monitor is complete but the monitor continues to be released as long as the entry conditions are met.  The 
monitor only completes once the monitor is released for the full monitoring duration, consecutively. 
 
Monitoring is done during somewhat steady state operation at medium to high speed-load conditions with sufficient 
EGR flow.  Entry are selected so the monitor is released to run when the conditions are correct.  The entry 
conditions required to release the monitor are listed  EGR Cooler (Intrusive) Entry Conditions table below. The 
bypass door must be in the cooling position for a minimum calibrated time for the monitor to be released.  The rest 
of the entry conditions must be met for a different minimum calibrated time before the monitor is released.   
 
To protect the hardware, the monitor is not allowed to re-release immediately if the release is lost because one of 
more of the entry condition are no longer met.  
 

The 3.2L uses a different overcooling monitor.  The entry conditions for EGR overcooling monitoring must be met 
for monitoring to take place.  Once the entry conditions are met and while they continue to be met, the measured 
EGR temperature downstream of the EGR cooler assembly is compared to a threshold which is determined based 
on measured coolant temperature.  A typical value for this threshold is 16 deg C below engine coolant temperature.   
If the measured EGR temperature downstream of the EGR cooler assembly is less than the threshold, for a 
predetermined amount of time, a fault is detected. 

EGR Cooler (Intrusive) Monitor (6.7L): 

DTCs P245A – Exhaust Gas Recirculation (EGR) Cooler Bypass Control Circuit (bank 1) 

P245B – EGR Cooler Bypass Control Circuit Range/Performance (3.0L and 1.5L 
Only) 

Monitor execution Once per driving cycle, once entry conditions are met 

Monitor Sequence None 

Monitoring Duration P245A: 3 sec to detect a malfunction 
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EGR Cooler (Intrusive) Entry Conditions:   

Entry Condition Minimum Maximum 

EGR Cooler Bypass Valve Command (only evaluated during 
monitor pre-release) 

Cooling Position 

EGR System in Closed-Loop Control 

Engine Coolant Temperature 70 deg C 140 deg C 

Engine Speed 575 rpm 900 rpm 

Filtered Absolute Value of the Gradient of Engine Speed  150 rpm/s 

Engine Torque 70 Nm 300 Nm 

Filtered Absolute Value of the Gradient of Engine Torque  150 Nm/s 

Exhaust Temperature 300 deg C 700 deg C 

Filtered Absolute Value of the Gradient of Exhaust Temperature  8 deg C / s 

Fuel Injection Quantity 0.1 g/rev 0.4 g/rev 

Filtered Absolute Value of the Gradient of Fuel Injection Quantity  0.05 g/rev/s 

EGR Flow  22 g/s 112 g/s 

Filtered Absolute Value of the Gradient of EGR Flow  22 g/s/s 

Modeled Intake Manifold Temperature  140 deg C 

   

Engine Operating Mode Normal 

 
Typical Malfunction Thresholds: 

P245A: Measured Gradient of EGR Downstream Temperature < 3 deg C / s  
 

EGR Cooler (Non-Intrusive) Monitor (3.2L): 

DTCs P24A5 – Exhaust Gas Recirculation Cooler Bypass Control Stuck (Bank 1) 

Monitor execution Once per driving cycle, once entry conditions are met 

Monitor Sequence None 

Monitoring Duration P24A5: 12 sec to detect a malfunction 
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EGR Cooler (Non-Intrusive) Entry Conditions:   

Entry Condition Minimum Maximum 

EGR Cooler Bypass Valve Command (only evaluated during 
monitor pre-release) 

Cooling Position 

EGR System in Closed-Loop Control 

Engine Coolant Temperature 70 deg C 110 deg C 

Engine Speed 575 rpm 1000 rpm 

Engine Torque 40 Nm 200 Nm 

Exhaust Manifold Temperature 165 deg C 650 deg C 

Engine Operating Mode  Normal (no post 
injection) 

 

Time in normal engine operating mode 100 sec  

Time with EGR bypass valve in cooling position 15 sec  

EGR Flow  5 g/s 28 g/s 

Ratio of exhaust pressure to MAP 1 2.2 

 
Typical Malfunction Thresholds: 

P24A5: Measured EGR temperature downstream of the EGR cooler assembly < Coolant temperature +16C 

 
EGR System Slow Response 

Slow responding EGR systems are detected through the EGR rate system monitor. 
 
EGR Control Limits Monitor 

The control limit monitor functions continuously during normal (non-regen) closed-loop operation.  The control limits 
monitor compares the desired percent of EGR with the measured percent of EGR.  If the error between these is 
greater than the threshold for the required duration of time, a fault is set.  Specifically, a timer counts up when the 
entry conditions are met and the fault is present.  The timer counts down when the entry conditions are met, the fault 
is not present, and the current count is greater than 0.  When this timer exceeds the time required detect a 
malfunction, the malfunction is reported. 

This monitor is only present on the 6.7L diesel engine. 

EGR Closed-loop Control Limits Check Operation: 

DTCs P04DA (Closed Loop EGR Control At Limit - Flow Too High) 

P04D9 (Closed Loop EGR Control At Limit - Flow Too Low) 

Monitor Execution Continuous 

Monitor Sequence None 

Monitoring Duration 20 seconds to detect a malfunction 

 
Typical EGR Closed-loop Control Limits Check Entry Conditions: 

No Air System Faults 

EGR system in closed loop EGR control 
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Typical EGR  Control Limits Malfunction Thresholds: 

Desired EGR Ratio – Measured EGR Ratio < -60 (function of Engine Speed / Torque) 

 or 

Desired EGR Ratio – Measured EGR Ratio > 45  (function of Engine Speed / Torque) 

 
Mass Airflow Closed-loop Control Limits Monitor 

During DPF regeneration the engine control system controls the mass of fresh air into the cylinder using the EGR 
valve and throttle valve.  In this operating mode, the desired mass of fresh air in the cylinder is compared to the 
actual mass of air entering the cylinder.  If the error is greater than the threshold for the required duration, a fault is 
set.  The monitor is released when the system is in closed loop control.   Specifically, a timer counts up when the 
entry conditions are met and the fault is present.  The timer counts down when the entry conditions are met, the fault 
is not present, and the current count is greater than 0.  When this timer exceeds the time required detect a 
malfunction, the malfunction is reported. 

Mass Airflow Closed-loop Control Limits Check Operation: 

DTCs P02EC - Diesel Intake Air Flow Control System - High Air Flow Detected 

P02ED - Diesel Intake Air Flow Control System - Low Air Flow Detected 

Monitor Execution Continuous 

Monitor Sequence None 

Monitoring Duration 20 seconds required to detect a malfunction 

 
Typical Mass Air Flow Closed-loop Control Limits Check  Entry Conditions: 

No Air System Faults 

EGR System in closed loop air mass control 

 
Typical Air Mass Control Limits Malfunction Thresholds: 

Desired Air Mass – Measure Air Mass > 400 (function of Engine Speed / Torque) 

 or 

Desired Air Mass – Measure Air Mass < -400 (function of Engine Speed / Torque) 
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BOOST PRESSURE CONTROL SYSTEM MONITORING 

Intrusive Turbo Position and Response Monitoring  

The 6.7L engine is equipped with an oil pressure actuated, variable vane turbocharger.  The variable geometry turbo 
(VGT) does not have a position sensor, so the position is inferred using a duty cycle to position transfer function.  To 
verify actual position based on the nominal transfer function, an intrusive monitor sweep is performed.  When entry 
conditions are met, the intrusive monitor for VGT closes the EGR valve, opens the throttle and then commands the 
output PWM to open and closed position for a calibratable duration.  Typical values are 85%, then 25%. The 
minimum and maximum MAP values are saved and compared to a threshold. If the desired separation in MAP 
pressure isn’t achieved, a fault is detected. If the desired separation in MAP is achieved, the test is considered a 
pass.  

 

In the example above, at 1871 seconds, the EGR valve is commanded closed, after 3 seconds with EGR off and 
turbocharger at 85% position, the turbocharger is opened up to. 25% position. The 25% position is held for  4 
seconds.  If desired separation of 2kpa at sea level is achieved the test is considered a pass.  If desired separation 
isn’t achieved the test is completed and failed.  

Note1: This monitor also serves to monitor for a slowly responding boost pressure system due to the time component 
of the threshold. 

Note2: On 3.2L engine, there is variable geometry turbo control and position. 
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VGT Monitor: 

DTCs P132B - Turbocharger/Supercharger Boost Control "A" Performance 

P226C – Turbocharger Boost Control “A” Slow Response (3.0L and 1.5L Only) 

Monitor Execution Once per driving cycle 

Sensors OK ECT, MAP, VS, VGTP 

Typical Monitoring Duration 7 seconds for full VGT monitoring cycle if pressure abort threshold hasn’t been 

reached  

 
Typical VGT Monitor Entry Conditions: 

Entry Condition Minimum Maximum 

Engine speed for learning 500 rpm 760 rpm 

Pedal position allowed for learning  0.5 % 

Engine coolant temperature for learning 70 deg C 124 deg C 

Fuel quantity allowed for learning  20 mg/stoke 

Vehicle speed for learning  3 mph 

Time at idle 5 sec  

Barometric Pressure 67 kPa 102 kPa 

Time after engine start 120 seconds  

Battery voltage 10V 16V 

Engine operating mode Normal (no post 
injection) 

 

 
Typical VGT Monitor Malfunction Thresholds: 

Response from 25% VGT position to 85% VGT position in 4 seconds results in a change in manifold pressure of 
2 kPa or greater at sea level or 1.25 kPa at 8000 feet. 
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Overboost Monitoring  

The 6.7L engine utilizes a closed loop boost pressure controller to maintain desired boost pressure set point under 
all temperature ranges and engine operating modes.  The overboost monitor compares the desired vs. actual 
measured boost pressure while in a specific range of closed loop boost pressure operation.  If the boost pressure 
governor deviation is greater than the calibrated threshold for 7 seconds, a fault is detected and the P-code is set.  
The closed loop monitoring window is defined as any inner torque above 50 nm, and any engine speed above 1000 
rpm.  Torque window and threshold slightly different for dyno cert due to different turbocharger configuration, 
calibration, and air path response. 

This diagnostic will detect a turbo slowly responding or stuck in the primarily closed condition. 

Overboost Monitor: 

DTCs P0234 - Turbocharger/Supercharger "A" Overboost Condition 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK ECT, MAP, MAF, 

Typical Monitoring Duration 7 seconds  

 
Typical Overboost Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine Torque 50 Nm  

Engine Speed 1000 4000 

 
Typical Overboost Monitor Malfunction Thresholds: 

If desired boost pressure – actual boost pressure < -15.0 kPa  
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Threshold Overboost Monitoring  

For the pickup applications, use of the engine brake function can result in conditions where a momentary slow 
response of the turbocharger vanes to movement can result in a transient high pressure condition that can be 
erroneously detected as overboost by the pressure based monitor.  Instead, a monitor of exhaust pressure above a 
maximum threshold is used as the threshold overboost monitor. 

Threshold Overboost Monitor: 

DTCs P259F - Turbocharger "A" Boost Control Position At High Limit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK ECT, MAP, MAF 

Typical Monitoring Duration 2 sec 

 
Typical Threshold Overboost Entry Conditions: 

Entry condition Minimum Maximum 

Key-on   

Battery voltage (IVPWR)  9 V 16.25 V 

 
Typical Threshold Overboost Monitor Malfunction Thresholds: 

If exhaust pressure > 5.5 bar  
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Underboost Monitoring  

The underboost monitor works in a similar fashion to the overboost monitor by comparing the desired vs. actual 
measured boost pressure while in a specific range of closed loop boost pressure operation.  If the boost pressure 
governor deviation is greater than the calibrated threshold for 7 seconds, a fault is detected and the P-code is set.  
The closed loop monitoring window is defined as any inner torque above 50 nm, and any engine speed above 1500 
rpm.  The threshold limit is wider for the underbooost monitor due to transient boost system response, compensation 
for boost pressure lag, and short term (1-2 second) momentary torque truncation when air path torque is kept high, 
but fueling is limited for component protection. 

This diagnostic will detect a gross air path leak such as the turbo discharge or CAC discharge tube being blown off, 
major pre-turbo exhaust leaks, or a turbo slowly responding or stuck in the open VGT position. 

Underboost Monitor: 

DTCs P1247 - Turbocharger Boost Pressure Low 

P0299 – Turbocharger/Supercharger “A” Underboost Condition 

P259E – Turbocharger "A" Boost Control Position At Low Limit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK ECT, MAP, MAF, VGTP 

Typical Monitoring Duration 7 sec  

 
Typical Underboost Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Closed-loop boost control enabled  

P1247:   

Engine Torque 50 Nm  

Engine Speed 1000 rpm 4000 rpm 

P259E:   

Engine Torque 50 Nm  

Engine Speed 1000 rpm 4000rpm 

P0299:   

Entry condition Minimum Maximum 

Engine Torque 200 Nm 700 Nm 

Engine coolant temperature -7 deg C  

Ambient air temperature -7 deg C  

Barometric Pressure 75 kPa 110 kPa 

MAP steady state pressure  100 kPa 

TOxiCatUs Temperature 99 deg C  

Mass Air Flow  1300 kg/h 

Not in Cold Start Warm-up Mode   

Regeneration Status None  
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Typical Underboost Monitor Malfunction Thresholds: 

P1247: If desired boost pressure – actual boost pressure > 15 kPa  

P0299: If control effort percent > threshold (see map below) for 4 seconds and exhaust lambda <1.33 

P259E: If desired VGT position – actual VGT position < -25% 

 
 

Typical Threshold Underboost monitor (P0299) Threshold Map     

RPM/TRQ 600 750 1000 1200 1600 2000 2250 2500 2750 3000 3250 3500 

0 50 50 50 50 50 50 50 50 50 50 50 50 
100 50 50 50 50 50 50 50 50 50 50 50 50 
150 50 50 50 50 50 50 50 50 50 50 50 50 
200 50 50 20 12 12 12 12 12 12 25.5 25.5 25.5 
250 50 50 20 12 12 12 12 12 12 27.5 27.5 25.5 
300 50 50 20 12 12 12 12 12 12 27.5 27.5 25.5 
350 50 50 20 12 12 12 12 12 12 27.5 27.5 25.5 
400 50 50 20 12 12 12 12 15 15 25.5 25.5 25.5 
450 50 50 20 12 12 12 12 15 16 25.5 25.5 25.5 
500 50 50 20 12 12 12 12 18.5 18.5 25.5 25.5 25.5 
600 50 50 20 12 12 12 12 18.5 22.5 25.5 25.5 25.5 
700 50 50 20 12 12 12 12 18.5 22.5 25.5 25.5 25.5 
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Charge Air Cooler Monitoring  

The 6.7L engine is equipped with an air to water charge air intercooler.  The CAC is on a secondary coolant loop, 
independent from the main engine coolant system. The temperature at the outlet of the cooler is measured as 
TCACDs, however the temperature going into the cooler is modeled.  The 3.2L engine uses an air to air charge air 
intercooler and no secondary coolant loop, but is otherwise similar. 

To detect a CAC under cooling situation, the efficiency of the cooler is modeled at various speeds and airflows via a 
3d speed/airflow multiplier table, providing a modeled cooler out temperature.  Cooler efficiency * compressor out 
temperature = modeled cooler out temp.  This modeled cooler out temp is then compared to the measured coolant 
out temp, if the difference is less than a threshold curve or greater than a threshold, a fault is detected and a p-code 
is set.  

Charge Air Cooler Monitor: 

DTCs P026A - Charge Air Cooler Efficiency Below Threshold 

P007E - Charge Air Cooler Temperature Sensor Intermittent/Erratic (Bank 1) 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK ECT, MAP, MAF 

Typical Monitoring Duration 4 seconds for fault detection  

 
Typical Charge Air Cooler Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine speed 1100 rpm 3350 rpm 

Engine coolant temperature 70 deg C  

Ambient air temperature -7 deg C  

Barometric Pressure 74.5 kPa 110 kPa 

Ratio of Manifold Absolute Pressure to Barometric Pressure 1.2  

Intake air temperature -7 deg C  

Injection quantity 20mg/stk 85mg/stk 

 
Typical Charge Air Cooler Monitor Malfunction Thresholds: 

P026A - If the difference of measured temperature and modeled temperature is less than -15 deg C at 0 deg C 
compressor out temp, or less than -10 deg C at 250 deg C compressor out temp,  a fault is set. 

P007E – If the difference of measured temperature and modeled temperature is greater than 35 deg C a fault is 
set. 
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PARTICULATE MATTER (PM) FILTER MONITORING 

DPF Filter Missing Substrate Monitor 

The DPF is monitored to ensure that the filter has not been removed. The DPF Missing Substrate monitor compares 
the measured pressure upstream of the DPF to a threshold (function of volumetric exhaust flow).  A debounce 
counter will increment when the pressure is below the threshold and decrement if the pressure is above the threshold 
(clipped to a minimum of 0).  When the debounce counter exceeds a threshold, a fault is indicated.  This monitor is 
only utilized for applications that utilize a pressure sensor. (All applications with a PM sensor will utilize the P2002 
monitor to meet this requirement.) 

Monitor Summary:  

DTCs P244A – Diesel Particulate Filter Differential Pressure Too Low 

Monitor execution P244A: Continuous while meeting entry conditions 

Monitor Sequence None 

Sensors OK EGT, DPFP, CKP, ECT (P0117, P0118), EGT13 EGT14, MAF, IAT 

Monitoring Duration 90 sec 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Exhaust volumetric flow 300 m3/hour 2400 m3/hour 

Time after regeneration ended 30 sec  

Intake air temperature -20 deg C  

Engine coolant temperature -20 deg C  

Torque 50 Nm  

EGT1 temperature 150 deg C  

 
Typical Malfunction Thresholds: 

DPF Differential Pressure Test:  (P244A)  
Measured DPF inlet pressure is below a threshold (function of engine exhaust volumetric flow) for 90 seconds.  
Typical values for threshold: 
 
Flow (m^3/hr) 300 600 900 1200 1500 1800 2100 2500 
Pressure (kPa) 7.99 15.02 27.94 47.13 72.80 104.94 143.45 204.61 
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DPF Frequent Regeneration Monitor 

The DPF Frequent Regeneration monitor calculates the distance between aftertreatment regeneration events.  The 
distance between successive regeneration events is calculated and the average distance is calculated for the two 
most recent regeneration events.  If the distance between regen events is below a threshold, a fault is indicated. 

Monitor Summary: 

DTC P2459 – Diesel Particulate Filter Regeneration Frequency 

Monitor execution During each completed regeneration event 

Monitor Sequence None 

Sensors OK DPFP 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Regeneration runs to completion (not aborted by customer input or drive cycle)   

Not in “degraded regen” mode due to DPF pressure sensor error   

 
Typical Malfunction Thresholds: 

A fault is stored when the average distance between regeneration events is below a threshold.   Typical 
threshold is 42 km. 
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DPF Incomplete Regeneration Monitor 

The DPF Incomplete Regeneration monitor is used to detect an event where the DPF is not fully regenerated.  If a 
regeneration event is aborted due to duration and the restriction of the DPF is still above a threshold, a fault is 
indicated. Upon the first occurrence of an incomplete regen, the system is put into a “degraded” regen 

mode.  Another regen will be forced in approximately 150 miles unless a normal regen is triggered by the soot load 
first. 

Monitor Summary: 

DTC P24A2 – Diesel Particulate Filter Regeneration Incomplete 

Monitor execution During each DPF regeneration cycle 

Monitor Sequence None 

Sensors OK EGT11, EGT12,EGT13, EGT14, DPFP, INJ 

Monitoring Duration 30 minutes (maximum) 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Monitor is activated during Aftertreatment regeneration events   

Ambient air temperature -6.7 degC  

Ambient pressure 74.5 kPa  

Engine speed 1000 rpm 3500 rpm 

Engine Indicated Torque 150 N-m 1500 N-m 

Engine Coolant Temperature 70 degC  

Minimum time with valid entry conditions (function of regen duration)   

Time since last closed-loop soot update at beginning of 
regeneration 

 1200 sec 

Time since last closed-loop soot update at end of regeneration  300 sec 

 
Typical Malfunction Thresholds: 

If the restriction is above a  threshold, a fault is indicated.   
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DPF Feedback Control Monitors 

The system is monitored to ensure that closed loop control of the regeneration event is initiated within a reasonable 
period of time.  The monitor runs during a regeneration event and compares the time in closed loop control to the 
total time in regen.  If the time in closed loop control is less than a threshold (a function of total time in regen), then a 
fault is indicated. 

If the closed loop controller is saturated at its limits and the temperature is not within the desired limit, a timer will 
increment.  If control is regained, the timer will decrement.  At the end of the regeneration event, if this timer exceeds 
a threshold (a function of total time in regen), a fault is indicated 

Note: Ford Motor Company 2011+ 6.7L diesel programs are using in-cylinder post injection to achieve regeneration, 
not external exhaust injection.  The Post injection is monitored during this feedback monitor; there is no additional 
monitor for "active / intrusive injection".  3.2L diesel programs use a downstream fuel injector which is monitored 
separately. 

Monitor Summary: 

DTC P24A0 – DPF Temperature Control 

P249F – Excessive Time To Enter Closed Loop DPF 
Regeneration Control 

Monitor execution During an active regeneration event 

Monitor Sequence None 

Sensors OK TIA, ECT, AMP, EGT11, EGT12, EGT13, EGT14 

Monitoring Duration Once per regeneration event 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Engine Operating Mode Particulate filter regeneration  

Engine Speed 1200 rpm 3500 rpm 

Indicated Torque Setpoint 200 Nm 1500 Nm 

Ambient Temperature -6.7 deg C  

Coolant Temperature 70 deg C  

Barometric Pressure  74.5 kPa  

Absolute value of transient torque 
difference 

 2047 Nm 

First EGT sensor temperature  525 deg C 

HC desorb mode Not occurring  

 
Typical Malfunction Thresholds: 

P249F - If the time in closed loop operation is less than a threshold (function of total time in regen), a fault is 
indicated. 
 
P24A0 - If the difference between desired and actual temperature is greater than a threshold for a sufficient 
period of time, a fault is indicated. 
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DPF Restriction Monitor 

The DPF is monitored for conditions where it may be overloaded.  The monitor compares the calculated restriction 
of the DPF to a threshold.  If the threshold is exceeded for a sufficient period of time, a wrench light and a MIL will 
be illuminated and engine output will be limited and EGR is disabled. 

Monitor Summary:  

DTCs P246C - Diesel Particulate Filter Restriction – Forced Limited Power 

Monitor execution Continuous while meeting entry conditions 

Monitor Sequence None 

Sensors OK DPFP 

Monitoring Duration 300 seconds 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

None   

 
Typical Malfunction Thresholds: 

Diesel Particulate Filter Restriction – Forced Limited Power (P246C) (Immediate MIL and Wrench Light) 

Calculated normalized restriction is 2.0 times the normal value for soot load. 
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ENGINE COOLING SYSTEM MONITORING 

Thermostat Monitor  

The Thermostat Monitor checks that the thermostat is operating properly by modeling Engine Coolant Temperature 
(ECT) based on engine fueling, engine speed, vehicle speed, and the ambient temperature. There are increment 
and decrement portions to the model; the increment is based on engine speed and fuel quantity, while the decrement 
is derived from calculated radiator efficiency based on coolant delta temp to ambient and vehicle speed. The model 
is delayed by 60 seconds after engine start to negate potential errors due to block heater use. It is also suspended 
while in catalyst warm-up mode due to errors in fuel quantity heat being contributed to the coolant. 

Once that estimation reaches the thermostat start-to-open temperature, if the actual measured ECT has not reached 
a minimum warm-up temperature and the driver has not spent too much time in part fuel cut off (over 30%), too low 
load (over 70%), too high vehicle speed (over 70%), or too low vehicle speed (over 70%) - then the thermostat is 
determined to be stuck open.  

When ECT drops below 70 degrees C, the thermostat model and monitor are re-initialized. 

Thermostat Monitor: 

DTCs P0128 –Coolant Temp Below Thermostat Regulating Temperature 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Engine Coolant Temperature (ECT), Intake Air Temperature (IAT), Vehicle 
Speed (VS) 

Typical Monitoring Duration Nominal time it takes for engine to warm up to thermostat "Start-To–Open" 
temperature – see approximate times below.  (Note: Unified Drive Cycle is 23.9 
minutes long) 

Ambient Temperature Drive Cycle Completion Time 

-7 deg C Unified Drive Cycle x2 40 min 

21 deg C Unified Drive Cycle 19 min 

38 deg C Unified Drive Cycle 14 min 

 
Typical Thermostat Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Modeled engine coolant temperature 90 deg C  

Engine coolant temperature at start -7 deg C 54 deg C 

Intake air temperature at start -7 deg C  

Ratio of time that the vehicle speed is above 85 km/hr, to the total monitoring time  70% 

Ratio of time that the engine fueling is above 20 mg/str to the total monitoring time 35%  

Ratio of time that the engine torque is below  60 n/m to the total monitoring time  70% 

Ratio of time that the vehicle speed is below 45 km/hr to the total monitoring time  70% 

 
Typical Thermostat Monitor Malfunction Thresholds: 

Measured Engine Coolant Temperature < 70.2 deg C when modeled coolant temp > 90 deg C 
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Primary Coolant Temp Rise Monitoring  

To ensure the primary ECT sensor has not stuck below normal operating range, a simple rise check to verify a 
minimum rise in coolant temperature over a calibratable time has been implemented.  If coolant temperature at start 
is greater than -35 deg C and less than 54 deg C, the monitor is enabled.  At -35 deg C, the coolant is expected to 
rise up to -7 deg C in 291 seconds or less.  If -7 deg C coolant temp. is not achieved in the required 291 second 
timeframe, a fault is detected.  At a -7 deg C start temp, the coolant is expected to rise to 40 deg C in  5450 seconds- 
assuming worst case with EGR off, vehicle idling in neutral with heater on.  Again, if the minimum temperature is not 
achieved in the required time, a fault is detected.  This diagnostic is used in conjunction with the oil vs. coolant 
plausibility check, thermostat model, and SRC checks to verify proper ECT operation and engine warm-up.  

ECT Rise Monitor: 

DTCs P0116 - Engine Coolant Temperature Sensor 1 Circuit Range/Performance 

Monitor Execution Once per trip 

Monitor Sequence None 

Sensors OK ECT 

Typical Monitoring Duration 291 seconds at -35 deg C start temp. idle only 

5150 seconds at -7 deg C start temp, idle only 

 
Typical  ECT Rise Monitor Entry Conditions: 

Entry condition Minimum Maximum 

Engine coolant temperature -35 deg C 54 deg C 

Engine speed 400 rpm  

Fuel injection quantity 0 mg/stroke  

 
Typical ECT Rise Monitor Malfunction Thresholds: 

291 seconds at -35 deg C start temp to rise to -7 deg C 

5150 seconds at -7 deg C start temp to rise to 40 deg C 
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Secondary Coolant Temp Rise Monitoring  

The 6.7L engine has a secondary coolant loop with two thermostats, a 20C thermostat for the charge air cooler and 
fuel cooler, and a 45C thermostat for the EGR cooler and trans cooler. System schematic below: 

 

The rise check to detect a stuck ECT2 sensor is identical in function to the rise check used for the primary coolant 
loop.  A minimum rise is expected over a calibratable amount of time, 

ECT2 Rise Monitor: 

DTCs P2183 - Engine Coolant Temperature Sensor 2 Circuit Range/Performance 

Monitor Execution Once per trip 

Monitor Sequence None 

Sensors OK ECT2, 

Typical Monitoring Duration 5750 sec at -35C, 200 at 25C 

 

Typical ECT2 Rise Monitor Entry Conditions: 

Entry condition Minimum Maximum 

ECT2 -35 deg C 45 deg C 

Torque 0 Nm 2000 Nm 

Engine Speed 400 rpm  

 

 

Typical ECT2 Rise Monitor Malfunction Thresholds: 

within the time duration, must reach 25C 
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COLD START EMISSION REDUCTION STRATEGY MONITORING 

Cold Start Emission Reduction Component Monitor  

For all 2010 and subsequent model year vehicles that incorporate a specific engine control strategy to reduce cold 
start emissions, the OBD ll system must monitor the components to ensure proper functioning.  The monitor works 
by validating the operation of the components required to achieve the cold start emission reduction strategy, namely 
intake throttle and fuel balancing control.  The 3.2L diesel does not use a cold start emission reduction strategy. 
 
Cold Throttle Valve Actuator Jammed Detection 

Duplicate fault storage of throttle valve jammed detection exists, which can only set/clear in EOM3.   
 

Cold Throttle Actuator Jammed Valve Check Operation: 

DTCs P02E1 – Diesel Intake Air Flow Control Performance,  

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  5 seconds to register a malfunction 

 
Typical Cold Throttle Jammed Valve Entry Conditions: 

See Throttle Valve Actuator Jammed Detection 

Engine Operating mode is EOM3 

 
Typical Cold Throttle Jammed Valve Check  (P02E1) Malfunction Thresholds: 

A P02E1 is set in EOM3.  

 
Cold EGR Valve Actuator Jammed Detection 

Duplicate fault storage of EGR valve jammed detection exists, which can only set/clear in EOM3.   
 

EGR Valve Jammed Check Operation: 

DTCs P042E – Exhaust Gas Recirculation "A" Control Stuck Open 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  5 seconds to register a malfunction 

 
Typical Actuator Jammed Valve Entry Conditions: 

See EGR Valve Actuator Jammed Detection 

Engine Operating mode is EOM3 

 
Typical EGR Valve Jammed Check (P042E) Malfunction Thresholds: 

A P042E is set in EOM3. 
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Cold FBC (Only 6.7L Applications) 

Fuel Balancing Control is an algorithm designed to reduce differences in injected fuel quantity from cylinder to 
cylinder.  The increase in crankshaft speed due to individual cylinder combustion events is measured.   The amount 
of fuel injected to each cylinder is then adjusted up or down to minimize the difference in increase in crankshaft speed 
from cylinder to cylinder.  The total amount of fuel injected among all cylinders remains constant.  The Cold FBC 
runs exactly the same as the normal FBC monitor, only difference is that it will run during EOM3 instead of EOM0.  
The concept is shown in the graphic below. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
FBC operates in closed-loop control in an engine speed range of 500-3000 RPM, and a commanded injection 
quantity of 3.5 – 90 mg/stroke.  The maximum allowed correction in fuel quantity for an individual cylinder is given 
by the following table. 
 
CSER Component Monitor: Cold FBC Control Limits: 

 Injection quantity requested before FBC correction (mg/stroke) 

 3.5 7.5 15 

Maximum allowable FBC correction 
(mg/stroke): 

4 7 14 

 
When the current correction for a given cylinder exceeds 90% of the allowable correction for the current conditions, 
a code is set. 
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CSER Component Monitor: Cold FBC Monitor Operation: 

DTCs P0263 – Cylinder #1 Contribution/Balance 
P0266 – Cylinder #2 Contribution/Balance 
P0269 – Cylinder #3 Contribution/Balance 
P0272 – Cylinder #4 Contribution/Balance 
P0275 – Cylinder #5 Contribution/Balance 
P0278 – Cylinder #6 Contribution/Balance 
P0281 – Cylinder #7 Contribution/Balance 
P0284 – Cylinder #8 Contribution/Balance 

Monitor Execution P0263 – During EOM3 after a cold start  
P0266 – During EOM3 after a cold start 
P0269 – During EOM3 after a cold start 
P0272 – During EOM3 after a cold start 
P0275 – During EOM3 after a cold start 
P0278 – During EOM3 after a cold start 
P0281 – During EOM3 after a cold start 
P0284 – During EOM3 after a cold start 

Monitor Sequence None 

Sensors OK Crankshaft Position Sensor "A" Circuit (P0335) 

Crankshaft Position Sensor "A" Circuit Range/Performance (P0336) 

Typical Monitoring Duration 7.5 sec 

 
Typical CSER Component Monitor: Cold FBC Monitor Entry Conditions: 

Entry condition Minimum Maximum 

EOM3 Active   

Engine speed 500 rpm 3000 rpm 

Injection quantity 3.5 mg/stroke 90 mg/stroke 

Engine Temperature   

Barometric Pressure   

FBC wheel learn complete   

 
Typical CSER Component Monitor: Cold FBC Monitor Malfunction Thresholds: 

If the current correction for the injector exceeds 90% of the allowable correction for current operation conditions, 
the code is set.  
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Monitoring of High Pressure Fuel System during start 

At engine start, starting problems can occur due to insufficient rail pressure. Monitor runs during engine cranking. 

Monitor Summary:  

DTCs P2291 - Injector Control Pressure Too Low - Engine Cranking 

Monitor execution During engine cranking 

Monitor Sequence None 

Sensors OK  

Monitoring Duration P2291- 20 Sec 

 
Typical Entry Conditions: 

Entry condition Minimum Maximum 

Fuel temperature -50 Deg C 150 Deg C 

Engine Coolant Downstream 
temperature 

-50 Deg C 150 Deg C 

Rail pressure  14000 kPa 

Fuel tank level -1 L  

Inertia Switch Not set  

 
Typical Malfunction Thresholds: 

If the rail pressure is less than 14000 kPa within the entry condition for 20 sec, fault is set.   
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CRANKCASE VENTILATION MONITOR 

The 6.7L (F650-F750 chassis cabs only) and 3.2L diesel engines have a crankcase ventilation separator mounted 
on the driver side rocker cover, with a tube connecting the separator to the fresh air inlet of the turbocharger.  The 
tube on the separator side has a tamper proof collar installed and is plastic welded to the separator.  On the fresh 
air inlet side, a hall effect sensor is present, to detect connection to the inlet casting assembly.  The tube cannot 
be disconnected on the separator side, and if it is disconnected from the inlet casting, a P04DB code is set, as 
sensor output drops below a calibrated threshold.  There are also circuit range checks, P04E2 and P04E3 to detect 
shorts to ground, or short to battery/disconnected sensor, respectively. Note: F250-F550 pickups and chassis cabs 
have tamper proof collars on the connections for both sides and, as a result, do not need these monitors. 

 
Crankcase Ventilation Monitor   

DTCs P04DB – Crankcase Ventilation System Disconnected 

P04E2 – Crankcase Ventilation Hose Connection Sensor Circuit Low 

P04E3 – Crankcase Ventilation Hose Connection Sensor Circuit High 

Monitor Execution Once per driving cycle – P04DB 

Continuous – P04E2, P04E3   

Monitor Sequence None 

Sensors OK P04DB - CVM (P04E2, P04E3) 

Typical Monitoring Duration 2 sec 

 
Typical Crankcase Ventilation Monitor Entry Conditions: 

Entry Condition Minimum Maximum 

Coolant Temperature 40C 112 deg C 

Battery Voltage 9V 16.25V 

Key is on 

 
Crankcase Ventilation Monitor Disconnection Check Malfunction Thresholds: 

P04DB – voltage below 2500 mv for 2 seconds (all other entry conditions met, heals if voltage rises above 
3000mv) 

 
Crankcase Ventilation Monitor Circuit Check Malfunction Thresholds: 

No minimum coolant, ambient temp entry conditions, continuous monitor: 

P04E2 –  voltage less than 1000 mv for 2 seconds 

P01E3 – voltage greater than 4900 mv for 2 seconds 
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ENGINE SENSORS 

Air Temperature Rationality Test 

An air temperature rationality test is performed once every drive cycle, after a long soak of 6 hours or greater.  At 
key on, a temperature sample is taken of each of the following sensors: Ambient Air (AAT), Intake Air (IAT), Charge 
Air Cooler outlet (CACT1), EGR Cooler outlet (EGT COT), and Secondary Coolant Temperature (ECT2).  Once a 
cold start has been confirmed, the temperature samples are compared against each other, and the temperature 
differences compared against a threshold.  One sensor must fail plausibility with all four other sensors to set a fault 
for the sensor in question. If one or more sensors fail plausibility with three or fewer sensors, a general temperature 
plausibility fault is set.  If a block heater has been detected, or if any sensor has been flagged for a pending signal 
range malfunction, the plausibility check is not performed.  Block heater detection is only attempted when 
temperature sensors show larger than expected temperature difference at start.  In this case, intake air temperature 
is monitored for a temperature decrease of at least 5 degrees C following 60 seconds of driving at 20 kph or greater 
speed.  If this temperature decrease is observed, use of a block heater is inferred. 
 

 
 

Figure :  Air Temperature Plausibility Check Flow Chart 
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Ambient Air Temperature (AAT) Sensor Circuit Check:  

DTCs P0072 – Ambient Air Temperature Circuit Low 

P0073 – Ambient Air Temperature Sensor Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Ambient Air Temperature Sensor Circuit Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9 V 16.25 V 

Key On 

 
Typical Ambient Air Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 V (-40 deg C) or voltage > 4.99 V (108 deg C)  

 
Ambient Air Temperature Rationality Check  

DTCs P0071 – Ambient Air Temperature Sensor Range/Performance 

Monitor Execution Once per driving cycle.  The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, P0198), 
CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical Ambient Air Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs N/A 

Engine coolant temperature -35 deg C 121 deg C 

 
Typical Ambient Air Temperature Rationality Check Thresholds:  

AAT Rationality is confirmed against 4 other sensors (absolute temperature difference thresholds): 

CACT1 10 deg C 

IAT1 15 deg C 

EGRCOT 16 deg C 

ECT2 20 deg C 
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Charge Air Cooler (CACT1) Sensor Circuit Check: 

DTCs P007C – Charge Air Cooler Temperature Sensor Circuit Low  

P007D – Charge Air Cooler Temperature Sensor Circuit High  

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 4 sec 

 
Typical Charge Air Cooler Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.092 V (161 deg C) or voltage > 4.90 V (-43 deg C) 

 
Charge Air Cooler Temperature (CACT1) Rationality Check: 

DTCs P007B - Charge Air Cooler Temperature Sensor Circuit 
Range/Performance 

Monitor Execution Once per drive cycle. The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, 
P0198), CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical Charge Air Cooler Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Coolant Temp -35 deg C 121 deg C 

 
Typical Charge Air Cooler Temperature Functional Thresholds: 

CACT1 Rationality is confirmed against 4 other sensors (absolute temperature difference thresholds): 

AAT 10 deg C 

IAT1 16 deg C 

EGRCOT 19 deg C 

ECT2 20 deg C 

 
Intake Air Temperature (IAT) Sensor Circuit Check: 

DTCs P0112 - Intake Air Temperature Sensor  Circuit Low 

P0113 - Intake Air Temperature Sensor  Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 4 sec. 
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Typical Intake Air Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 volts (137 deg C) or voltage > 4.91 volts (-25 deg C) 
 

Intake Air Temperature  Rationality Check 

DTCs P0111 – Temperature Sensor Circuit Range/Performance 

Monitor Execution Once per drive cycle. The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, 
P0198), CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical Intake Air Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

 
Typical Intake Air Temperature Functional Thresholds: 

IAT Rationality is confirmed against 4 other sensors (absolute temperature difference thresholds): 

AAT 15 deg C 

CACT1 16 deg C 

EGTCOT 20 deg C 

ECT2 20 deg C 

 
EGR Cooler Downstream Temperature (EGR COT) Sensor Circuit Check (6.7L): 

DTCs P041C – Exhaust Gas Recirculation Temperature Sensor “B” Circuit 
Low 

P041D – Exhaust Gas Recirculation Temperature Sensor “B” Circuit 
High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 3 sec. 

 
 

Typical EGR Cooler Downstream Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 volts (961 deg C) or voltage > 4.90 volts (-46 deg C)  
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EGR Cooler Downstream Temperature Rationality Check 

DTCs P041B – Exhaust Gas Recirculation Temperature Sensor “B” Circuit 
Range/Performance 

Monitor Execution Once per drive cycle. The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, P0198), 
CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical EGR Cooler Downstream Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Ambient Temperature -40 deg C  

Barometric Pressure 74.5 kPa  

 
Typical EGR Cooler Downstream Temperature Functional Thresholds: 

EGRCOT Rationality is confirmed against 4 other sensors (absolute temperature difference thresholds): 

AAT 16 deg C 

CACT1 19 deg C 

IAT1 20 deg C 

ECT2 20 deg C 

 
EGR  Inlet Temperature Sensor Rationality Check 

DTCs P040B – Exhaust Gas Recirculation Temperature Sensor “A” Circuit 

Range/Performance 

Monitor Execution Once per drive cycle. The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, P0198), 
CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical EGR Inlet Temperature Sensor Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Coolant Temp -35 deg C 121 deg C 
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EGR Temperature Check (3.2L): 

DTCs P040C – EGR Temperature Sensor "A" Circuit Low 

P040D – EGR Temperature Sensor "A" Circuit High 

P041C –  EGR Temperature Sensor "B" Circuit Low 

P041D –  EGR Temperature Sensor "B" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 5 sec 

 
Typical EGR Temperature Sensor Circuit Check Malfunction Thresholds: 

P040C – EGR temperature “A” sensor voltage < 0.69V 

P040D – EGR temperature “A” sensor voltage > 2.66V 

P041C – EGR temperature “B” sensor voltage < 0.19V 

P041D – EGR temperature “B” sensor voltage > 4.95V 

 
EGR Temperature Sensor “A” to Plausibility Check: 

DTCs P040A -  EGR Temperature Sensor "A" Circuit 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK P040C, P040D 

Typical Monitoring Duration 20 sec 

 
Typical EGR Temperature Sensor “A” Plausibility Check Entry Conditions: 

Entry condition Minimum Maximum 

EGR Temperature “A” Sensor 

reading 
25C 500C 

Changes in EGR Temperature “A” 

Sensor reading in last 10 second is 
not more than 

324C  

Engine torque 1Nm  

Engine operation mode 

(not in DPF heat-up, regeneration, 
or cool-down)  

EOM0  

Engine Off Time 6Hrs  

 
Typical EGR Temperature Sensor “A” Plausibility Check Malfunction Thresholds: 

P040A – Delta between EGR temperature “A” and model value > 400C or <-400C.  
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Secondary Engine Coolant Temperature (ECT2) Sensor Circuit Check: 

DTCs P2184 - Engine Coolant Temperature Sensor 2 Circuit Low  

P2185 - Engine Coolant Temperature Sensor 2 Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Not Applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Secondary Engine Coolant Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Key On   

Battery Voltage 9 V 16.25 V 

 
Typical  Secondary Engine Coolant Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 (163 deg C) volts or voltage > 4.91 volts (-44 deg C) 

 
Secondary Engine Coolant Temperature Rationality Check 

DTCs P2182 – Engine Coolant Temperature Sensor 2 Circuit  

P00DF – Charge Air Cooler Coolant Temperature Sensor “A” Circuit 

Range/Performance (MY2019 1.5L only) 

Monitor Execution Once per drive cycle. The check is disabled if a block heater is in use. 

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), EGT11 (P0548, P0549), 
EGRCOT (P040D, P040C), ECT (P0117, P0118), EOT (P0197, 
P0198), CACT1 (P007C, P007D) 

Typical Monitoring Duration 0.5 sec 

 
Typical Secondary Engine Coolant  Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Coolant Temp -35 deg C 121 deg C 

 
Typical Secondary Engine Coolant Temperature Functional Thresholds: 

ECT2 Rationality is confirmed against 4 other sensors (absolute temperature difference thresholds): 

AAT 20 deg C 

CACT1 20 deg C 

IAT1 20 deg C 

EGRCOT 20 deg C 
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Barometric Pressure and Manifold Absolute Pressure 

Barometric Pressure (BARO) Sensor Circuit Check: 

DTCs P2227 – Barometric Pressure Sensor "A" Circuit Range/Performance 

P2228 – Barometric Pressure Circuit Low Input 

P2229 – Barometric Pressure Circuit High Input 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration P2227 – 1 sec 

P2228, P2229 –.5 sec. 

 
Typical Barometric Pressure Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage (IVPWR)  9 V 16.25 V 

 
Typical Barometric Pressure Sensor Circuit Check Malfunction Thresholds: 

P2227 – Observed pressure less than 50 kPa 

P2228 - Voltage less than 0.25 V. (6.3 kPa) 

P2229 - Voltage greater than 4.85 V. (115 kPa) 

 
Manifold Absolute Pressure (MAP) Sensor Circuit Check: 

DTCs P0107 - Manifold Absolute Pressure/BARO Sensor Low Input 

P0108 - Manifold Absolute Pressure/BARO Sensor High Input 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration P0107, P0108 - 2 sec. 

 
Typical Manifold Absolute Pressure Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Key-on   

Battery voltage (IVPWR)  9 V 16.25 V 

 
Typical Manifold Absolute Pressure Sensor Circuit Check Malfunction Thresholds: 

P0107 – Voltage less than .1 V (50 kPa) 

P0108 – Voltage greater than 4.745 V (390 kPa) 
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Manifold Absolute Pressure (MAP) Sensor Physical Range Check: 

DTCs P0106 – Manifold Absolute Pressure/BARO Sensor Circuit 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 4 s 

 
 

Typical Manifold Absolute Pressure Sensor Physical Range Thresholds: 

Manifold Absolute Pressure > 300 kPa 

 
 

Manifold Absolute Pressure (MAP) Sensor Plausibility Check: 

DTCs P0236 - Turbocharger/Supercharger Boost Sensor "A" Circuit 
Range/Performance 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Manifold Absolute Pressure Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Key-on   

Battery voltage (IVPWR)  9 V 16.25 V 

 
Typical Manifold Absolute Pressure Sensor Circuit Check Malfunction Thresholds: 

P0236 – if MAP > 3.5 bar absolute, this fault sets. 

 
Manifold Absolute Pressure (MAP) / Barometric Pressure (BARO) Rationality Check: 

DTCs P0069 – MAP/BARO Correlation 

Monitor Execution Once per trip 

Monitor Sequence None 

Sensors OK BARO (P2228, P2229),  MAP (P0107, P0108) 

Typical Monitoring Duration 1.5 sec. 

 
Typical MAP / BARO Rationality Check Entry Conditions: 

Entry condition Minimum Maximum 

P0069 - MAP / BARO Correlation:   

Key-on   

Battery voltage (IVPWR)  9 V 16.25 V 
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Engine Speed (N) 0 rpm 437.5 rpm 

Engine off time 2 sec  

 
Typical MAP / BARO Rationality Check Malfunction Thresholds: 

P0069 - The difference between MAP and BARO is greater than 4.5 kPa, or less than -8 kPa. 
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Turbine Upstream Pressure Sensor Plausibility Checks 

The turbine upstream pressure sensor has two plausibility checks to determine if the sensor is operating correctly.  
The first check looks for an offset in the turbine upstream pressure sensor when the engine is not running.  This 
check compares the absolute value of the difference between the measured turbine upstream pressure and the 
measured environmental pressure under specific entry conditions.  If the pressure difference exceeds the threshold, 
for a predetermined amount of time while the entry conditions are met, a fault is set.   
 

Turbine Upstream Pressure Sensor Offset Plausibility Check Operation: 

DTCs P0471– Exhaust Pressure Sensor "A" Circuit Range / 
Performance 

Monitor execution Continuous in with engine off. 

Monitor Sequence None 

Monitoring Duration for stuck midrange 1.0 seconds to register a malfunction once entry conditions are 
met. 

 
Turbine Upstream Pressure Sensor Offset Entry Conditions  

Entry Condition: Minimum Maximum 

Turbine Upstream Pressure Sensor is not Frozen 

Ambient Pressure  74.5 kPa  

Ambient Air Temperature 5 deg C  

Coolant Temperature 5 deg C  

Engine Speed  0 rpm 

Engine Off Time  10 sec. 

No Turbine Upstream Pressure Sensor  

 
Typical Upstream Turbine Pressure Sensor Plausibility Check Malfunction Thresholds: 

 | Turbine Pressure Sensor – Ambient Pressure Sensor | > 7.5 kPa  

 
The second check compares the measured pressure upstream of the turbine to a model of the pressure upstream 
of the turbine under specific entry conditions.  If the difference between the measured and modeled pressure is 
greater than a threshold, for a predetermined amount of time while the entry conditions are met, a fault is set. 
 

Turbine Upstream Pressure Sensor -Model Plausibility Check Operation: 

DTCs P0474– Exhaust Pressure Sensor "A" Circuit Intermittent / Erratic 

Monitor execution Continuous when entry conditions are met. 

Monitor Sequence None 

Monitoring Duration for stuck midrange 2.0 seconds to register a malfunction once entry conditions are 
met. 
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Turbine Upstream Pressure Sensor Offset Entry Conditions  

Entry Condition: Minimum Maximum 

Turbine Upstream Pressure Sensor is not Frozen 

Coolant Temperature 50 deg C  

Engine Speed 1300 rpm 2400 rpm 

Engine Torque 500 Nm 1400 Nm 

Ambient Air Temperature 5 deg C  

Ambient Pressure 74.5 kPa  

Modeled Exhaust Pressure 147.5 kPa 620.0 kPa 

Air Flow Gradient  140 g/s/step 

 
Typical Upstream Turbine Pressure Sensor Plausibility Check Malfunction Thresholds: 

 (Turbine Pressure Model – Turbine Pressure Sensor) > 90.0 kPa 

 
Upstream Turbine Pressure Sensor Signal Range Check 

Reductant Pressure Sensor Open/Short Check Operation: 

DTCs P0472 - Exhaust Pressure Sensor "A" Circuit Low 

P0473 - Exhaust Pressure Sensor "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 2 seconds to register a malfunction 

 
Typical Reductant  Pressure Sensor Check Malfunction Thresholds: 

Pressure sensor voltage < 0.100 volts    or    Pressure sensor voltage > 4.8 volts 

 
EGR Valve Position Sensor 

Analog inputs checked for opens or shorts by monitoring the analog -to-digital (A/D) input voltage. The sensor range 
is 0V to 5V, where 0V=-10% and 5V=140%.  The typical normal operating range is 0.5V=5% to 4.5V=125%, where 
5% is fully closed. 

EGR Valve Position Sensor Check Operation: 

DTCs P0405 (EGR Sensor "A" Circuit Low) 

P0406 (EGR Sensor "A" Circuit High) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 3 seconds to register a malfunction 
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Typical EGR Valve position sensor check malfunction thresholds (P0405,P0406): 

Voltage < 0.30 volts    or    Voltage > 4.70 volts     

 
Throttle Position Sensor 

Analog inputs checked for opens or shorts by monitoring the analog -to-digital (A/D) input voltage. 

Throttle Position Sensor Check Operation: 

DTCs P02E9 (Diesel Intake Air Flow Position Circuit High), 

P02E8 (Diesel Intake Air Flow Position Circuit Low). 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 3 seconds to register a malfunction 

 
Typical TP sensor check malfunction thresholds (P02E8,P02E9): 

Voltage < 0.08 volts    or    Voltage > 4.92 volts     

 

EGR Downstream Temperature Sensor Dynamic Plausibility Check 

Dynamic plausibility of the EGR downstream temperature sensor for the 6.7L diesel is checked using the EGR cooler 
monitor.   
 
Engine Coolant & Engine Oil Correlation 

The engine coolant temperature sensor reading and engine oil temperature sensor readings are tested for plausibility 
once per drive cycle after a long soak (6hrs or more).  The values of the coolant and oil temperature sensor readings 
are recorded at start up.  Once it has been determined that the enable conditions have been achieved, upper and 
lower thresholds are determined based on the engine-off time.  The difference of the initial oil and coolant 
temperatures are compared to this threshold.  If the lower threshold is not achieved, a fault is reported.  If the lower 
threshold is met, but the upper threshold is not achieved and a block heater is not in use, a fault is reported.  If a 
block heater is detected and the difference is greater than 40C, a fault is reported.  
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ECT/EOT Plausibility Correlation Test Flow Chart 
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Engine Coolant Temperature (ECT) Sensor Circuit Check: 

DTCs P0117 - Engine Coolant Temperature Sensor Circuit Low  

P0118 - Engine Coolant Temperature Sensor Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Not Applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Engine Coolant Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Key On   

Battery Voltage 9 V 16.25 V 

 
Typical Engine Coolant Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 (163 deg C) volts or voltage > 4.91 volts (-44 deg C) 

 
Engine Coolant Temperature  Rationality Check 

DTCs P012F – Engine Coolant Temperature / Engine Oil Temperature 
Correlation 

Monitor Execution Once per drive cycle.  

Monitor Sequence None 

Sensors OK AAT (P0072, P0073), IAT1 (P0112, P0113), ECT (P0117, P0118), EOT 
(P0197, P0198) 

Typical Monitoring Duration Immediate when conditions exist  

 
Typical Engine Coolant Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Intake Air Temp -7 deg C  

Engine “Running” Time 2 sec  

 
Typical Engine Coolant Temperature Functional Thresholds: 

ECT Rationality is confirmed against EOT: 

Absolute Temperature Difference > 15 deg C 
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Engine Coolant Temperature  in range Rationality Check 

DTCs P0196 –Engine Oil Temperature Sensor Range/Performance 

Monitor Execution Once per drive cycle where block heater is not detected. 

Monitor Sequence None 

Sensors OK ECT (P0117, P0118), EOT (P0197, P0198) 

Typical Monitoring Duration Immediate when conditions exist  

 
Typical Engine Coolant Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine Off Time 6 hrs  

Engine Coolant Temp 70C  

Block heater detection complete  

Engine speed 500 rpm 4200 rpm 

 
Typical Engine Coolant Temperature Functional Thresholds: 

ECT Rationality is confirmed against EOT: 

Absolute Temperature Difference 35 deg C 

 
Engine Oil Temperature (EOT) Sensor Circuit Check: 

DTCs P0197 - Engine Oil Temperature Sensor Circuit Low  

P0198 - Engine Oil Temperature Sensor Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK Not Applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Engine Oil Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Key On   

Battery Voltage 9 V 16.25 V 

 
Typical Engine Oil Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 (163 deg C) volts or voltage > 4.91 volts (-44 deg C) 
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Engine Coolant System Leak Check: 

DTCs P2560 - Engine Coolant Level Low 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK ECT and OIL temp. 

Typical Monitoring Duration 5 sec. 

 
Typical Engine Oil Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Engine Oil Temp 70C  

 
Typical Engine Oil Temperature Sensor Circuit Check Malfunction Thresholds: 

Oil Temperature is greater than coolant temperature by 50C 

 

Cam and Crank Sensor:  
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Tooth 17: Calculation for
pilot injections cylinder 3 & 5

Tooth 24: Calculation for
main / post for cylinder 3 & 5

Tooth 32: Calculation for
pilot injections cylinder 7 & 4

Tooth 39: Calculation for
main / post for cylinder 7 & 4

Tooth 47: Calculation for
pilot injections cylinder 2 & 8

Tooth 54: Calculation for
main / post for cylinder 2 & 8
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Camshaft and Crankshaft Sensor  Monitor Operation: 

DTCs P0016 – Crankshaft Position - Camshaft Position Correlation (Bank 1 Sensor A) 
P0315 – Crankshaft Position System Variation Not Learned 
P0335 – Crankshaft Position Sensor "A" Circuit 
P0336 – Crankshaft Position Sensor "A" Circuit Range/Performance 
P0339 – Crankshaft Position Sensor "A" Circuit Intermittent 
P0340 – Camshaft Position Sensor "A" Circuit (Bank 1 or single sensor) 
P0341 – Camshaft Position Sensor "A" Circuit Range/Performance (Bank 1 or single 
sensor)  
P0342 – Camshaft Position Sensor “A” Circuit Low (Bank 1 or single sensor) 
P0343 – Camshaft Position Sensor “A” Circuit High (Bank 1 or single sensor) 

Monitor Execution P0016 – Continuous 
P0315 – Continuous  
P0335 – Continuous 
P0336 – Continuous  
P0339 – Continuous 
P0341 – Continuous 
P0342 – Continuous 
P0343 – Continuous 

Monitor Sequence None 

Sensors OK P0016 – Sensor Supply Voltage 1 (P06A6), Sensor Supply Voltage 2 (P06A7) 
P0315 – Sensor Supply Voltage 1 (P06A6), Crankshaft Sensor (P0335, P0336) 
P0335 – Sensor Supply Voltage 1 (P06A6) 
P0336 – Sensor Supply Voltage 1 (P06A6) 
P0339 – CKP (P0016, P0335, P0336, P0339) 
P0341 – Sensor Supply Voltage 2 (P06A7) 
P0342 – None 
P0343 – None 
 

Typical Monitoring 
Duration 

P0016 – 3.6 sec  ,P0315 – 5000 sec of overrun/decel fuel shut-off 
P0335 – 1.8 sec, P0336 –  1.8 sec, P0341 –  1.2 sec, P0342 – 3 sec, P0343 – 3 sec 

 
Typical Camshaft and Crankshaft Sensor Monitor Entry Conditions: 

Entry condition Minimum Maximum 

P0016 – Engine running or cranking   

P0315 – Overrun/decel fuel shut-off   

P0335 – Engine running or cranking   

P0336 – Engine running or cranking   

P0339 – Engine running or cranking   

P0341 – Engine running or cranking   

P0342 – Engine running or cranking   

P0343 – Engine running or cranking   
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Typical Camshaft Sensor Monitor Malfunction Thresholds: 

P0016 – If the location of the gap on the crankshaft sensor wheel occurs at a location on the camshaft sensor 
wheel that is more than 6 degrees from the expected location for two detection attempts, the code is set (larger 
deviation permitted for 3.2L) 

P0315 – If after 5000 total seconds of overrun/decel fuel shut-off, the system has been unable to learn crankshaft 
wheel deviation corrections, the code is set 

P0335 – If no signal is detected from the crankshaft sensor, the code is set (also if the incorrect number of teeth is 
detected for the 3.2L) 

P0336 – If the gap in the 60-2 tooth wheel is not detected for three revolutions, the code is set 

P0339 – If a period error is detected in the crankshaft position sensor signal, the code is set 

P0341 – If the segment profile detected does not match the segment profile shown in the figure above, the code 
is set 

P0342 – If the camshaft sensor signal is constantly low (0V) for 10+ revolutions of the crankshaft 

P0343 – If the camshaft sensor signal is constantly high (system voltage) for 10+ revolutions of the crankshaft 

 
Mass Air Meter 

The 6.7L and 3.2L engines utilize a frequency-based hot film air meter.  The digital output varies its period to indicate 
a change in mass air flow.  If the period is outside of a specified range, a fault is detected and the appropriate P-code 
is set. 

MAF Sensor Circuit Check: 

DTCs P0100 – Mass or Volume Air Flow “A” Circuit 

P0102 – Mass or Volume Air Flow “A” Circuit Low 

P0103 – Mass or Volume Air Flow “A” Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration P0100 – 1.5 sec 

P0102 – 2 sec 

P0103 – 2 sec 

 
MAF Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 9 V 16.25 V 

Key on   

 
 

MAF Sensor Circuit Check Malfunction Thresholds: 

P0100 – hard coded, not visible in software 

P0102 – period less than 62 us 

P0103 – period greater than 1600 us 
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MAF Rationality Check 

 
For the 6.7L engine, a rationality check of the mass air flow sensor is performed each time an air mass adaption 
(AMA) executes.  (The 3.2L engine does not use AMA.)  AMA adapts at two points- one at idle, the other at a specific 
speed/load. The ratio between the mass air flow and the reference mass air flow is calculated with the EGR valve 
commanded to the closed position.   The release of this plausibility check occurs under strict engine operating and 
environmental conditions to minimize the affect of outside influences on mass air flow.  At each AMA event, the 
corrected value is stored for each point. These stored values are compared to a threshold, if the stored values are 
greater than a threshold a fault is detected, as the air meter has drifted outside of its nominal operating range.  In 
addition to the stored values, the corrected airflow is compared to directly to the modeled airflow during AMA.  If the 
ratio of the corrected airflow and the modeled airflow is less than the threshold, a fault is detected. The following 
figure outlines the strategy for the rationality checks. 
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Mass Air Flow Sensor Functional Check Operation: 

DTCs P2073 – Manifold Absolute Pressure/Mass Air Flow - Throttle 
Position Correlation at Idle 

P2074 – Manifold Absolute Pressure/Mass Air Flow - Throttle 
Position Correlation at Higher Load 

P00BC – Mass or Volume (MAF/VAF) Air Flow “A” Circuit 

Range/Performance – Air Flow Too Low 

P0101 – Mass or Volume (MAF/VAF) Air Flow Sensor “A” Circuit 

Range Performance 

Monitor Execution Once per drive cycle 

Monitor Sequence None. 

Sensors OK MAF (P0100, P0101, P0102), BARO (P2228, P2229), EGRP (P0405, 
P0406, P0404, P0042E, P042F, P1335), 

Typical Monitoring Duration 5 Seconds 

 
 

Typical Mass Air Flow Sensor Functional Check Entry Conditions: 

Entry condition Minimum Maximum 

Barometric Pressure 74.5 kPa 110 kPa 

Engine Coolant Temperature 70 deg C 112 deg C 

Throttle Valve 0% 20% 

CAC Downstream Temperature -20 deg C 80 deg C 

Ambient Air Temperature -20 deg C 80 deg C 

Time engine running Normal 10 seconds  

No Water Penetration Detected in Sensor   

Engine Coolant Temperature at 1 second after key on  100 deg C 

Difference in Barometric Pressure versus Pressure in Induction Volume  20 kPa 

Engine Torque 20 Nm 200 Nm 

Engine Speed 500 rpm 760 rpm 

 
Typical Mass Air Flow Sensor Functional Check Malfunction Thresholds: 

P2073, P2074 - If the final AMA stored value in either the idle or higher load cell is greater than 20% or less 
than -20%, a fault is detected and the appropriate P-code is set. 

P00BC - Corrected measured airflow / Modeled airflow <  0.7 

P0101 - Corrected measured airflow / Modeled airflow <  0.7 

P2074 – If the algorithm cannot learn a stable value for AMA within 20 learning events, this code is set. 

  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 137 OF 242 

 
Air Path Leakage Check 

 
Similar to the mass air flow sensor functional check diagnostics, a rationality check of the mass air flow sensor is 
performed each time an air mass adaption (AMA) executes which is used to detect instantaneous problems with the 
air path.   (Note: the 3.2L engine does not use AMA.)  At idle, the ratio between the mass air flow and the reference 
mass air flow is calculated with the EGR valve in the closed position.  This ratio is compared against a threshold 
once AMA has been released.   The release of this plausibility check occurs under strict engine operating and 
environmental conditions to minimize the affect of outside influences on mass air flow.  The ratio has an upper and 
lower limit, and the monitor runs once per drive cycle.  A ratio too high indicates a post-turbocharger compressor air 
path leak, while a ratio too low indicates an EGR valve that is no longer sealing effectively.   
 
 

Air Path Leakage Check Operation: 

DTCs P00BC – Mass or Volume (MAF/VAF) Air Flow A Circuit 
Range/Performance – Air Flow Too Low 

P0101 – Mass or Volume (MAF/VAF) Air Flow Sensor “A” Circuit 
Range Performance 

P00BD -  Mass or Volume (MAF/VAF) Air Flow A Circuit 
Range/Performance – Air Flow Too High 

Monitor Execution Once per drive cycle 

Monitor Sequence None. 

Sensors OK MAF (P0100, P0101, P0102), BARO (P2228, P2229), EGRP (P0405, 
P0406, P0404, P0042E, P042F, P1335), 

Typical Monitoring Duration 3 seconds 

 
Typical Air Path Leakage Check Entry Conditions: 

Entry condition Minimum Maximum 
Engine Coolant Temperature 70 deg C 111 deg C 
Turbocharger Position 75%  
EGR Valve Position  5.1% 

 
Typical Air Path Leakage Check Malfunction Thresholds: 

If the ratio between modeled airflow and measured uncorrected airflow is greater than 1.18 or less than .76 a 
fault is detected and the appropriate P-code is set. 

 
 

Mass Air Flow Sensor Plausibility Check Operation: 

DTCs P1102 – Mass Air Flow Sensor In Range But Lower Than Expected 

P1103 – Mass Air Flow Sensor In Range But Higher Than Expected 

Monitor Execution Continuous 

Monitor Sequence None. 

Sensors OK MAF (P0100, P0101, P0102), BARO (P2228, P2229), EGRP (P0405, 
P0406, P0404, P0042E, P042F, P1335), 

Typical Monitoring Duration 10 seconds 
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Typical Mass Air Flow Sensor Plausibility Check Entry Conditions: 

Entry condition Minimum Maximum 

Barometric Pressure 75 kPa 110 kPa 

Engine Coolant Temperature 70 deg C 121 deg C 

Ambient Air Temperature -20 deg C 80 deg C 

Time engine running Normal 5 seconds  

Key On   

 
Typical Mass Air Flow Sensor Plausibility Check Malfunction Thresholds: 

If Mass Air Flow is greater than the maximum AFS threshold map,, or less than the minimum AFS threshold 
map for 10 seconds, a fault is detected and a P-code is set. 

 
Minimum AFS Threshold Map  

RPM 400 600 1000 1500 2000 2500 3000 3500 

Airflow 0 25 100 130 130 150 180 210 

 
Maximum AFS Threshold Map  

RPM 600 750 1000 1500 2000 2500 3000 3500 

Airflow 300 400 540 850 1100 1350 1550 1550 
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Turbocharger/Boost Sensor 

Turbocharger/Boost Feedback Check Operation: 

DTCs P0237 - Turbocharger/Supercharger Boost Sensor "A" Circuit Low 

P0238 - Turbocharger/Supercharger Boost Sensor "A" Circuit High 

P0047  - Turbocharger/Supercharger Boost Control "A" Circuit Low 

P0048 - Turbocharger/Supercharger Boost Control "A" Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK none 

Typical Monitoring Duration 5 seconds 

 
Typical Turbocharger/Boost Feedback Check Entry Conditions: 

Entry condition Minimum Maximum 

Battery voltage 9 v 14 v 

   

 
Typical Turbocharger/Boost Feedback Check Malfunction Thresholds: 

P0237:  sensor voltage < 0.2 v 

P0238: sensor voltage > 4.8 v 

P0047: Injector short circuit detected by IC internal logic 

P0048: Injector open circuit detected by IC internal logic 
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Turbocharger Position Sensor Signal Range Check (Turbocharger Position Sensor 

Equipped Only) 

If the engine is equipped with a turbocharger position sensor, then when the sensor voltage is out of range a fault 
will set. 

Turbocharger Position Sensor Signal Range Check Operation: 

DTCs P2564 – Turbocharger Boost Control Position Sensor “A” Circuit Low 

P2565 – Turbocharger Boost Control Position Sensor “A” Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 s 

 
Typical Turbocharger Position Sensor Signal Range Check Malfunction Thresholds: 

Voltage on turbocharger > 4.85V or < 0.15V 

 
Engine Oil Pressure Sensor/Switch Signal Range Check (EOP Sensor Equipped Only) 

If the engine is equipped with an engine oil pressure sensor/switch, then when the sensor voltage is out of range a 
fault will set. 

Engine Oil Pressure Sensor Signal Range Check Operation: 

DTCs P0522 – Engine Oil Pressure Sensor/Switch “A” Circuit Low 

P0523 – Engine Oil Pressure Sensor/Switch “A” Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 5 s 

 
Typical Engine Oil Pressure Sensor Signal Range Check Malfunction Thresholds: 

Voltage on turbocharger > 4.992V or < 0.018V 

 

Engine Oil Pressure Sensor/Switch Circuit Plausibility Check (EOP Sensor Equipped Only) 

If the engine is equipped with an engine oil pressure sensor/switch then if the engine oil  pressure at start is compared 
to the engine oil pressure  at engine off.  If the comparison is implausible a fault is set.   

Engine Oil Pressure Sensor/Switch Plausibility Check Operation: 

DTCs P0521 – Engine Oil Pressure Sensor/Switch “A” Circuit 

Range/Performance 

Monitor Execution At engine start 

Monitor Sequence None 

Sensors OK none 

Typical Monitoring Duration Immediate 
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Typical Engine Oil Pressure Sensor/Switch Plausibility Check Entry Conditions: 

Entry condition Minimum Maximum 

Minimum engine on time 10 s  

Number of engine off EOP 
samples 

Function of temperature 
(maximum of 5 samples) 

 

 
Typical Engine Oil Pressure Sensor/Switch Plausibility Check Malfunction Thresholds: 

Minimum expected difference between average EOP during engine on and off < approximately 50 kPa 
(function of temperature)   

Maximum expected average EOP during engine off > 70 kPa 

 

Engine Oil Pressure Too Low (EOP Sensor Equipped Only) 

If the engine is equipped with an engine oil pressure sensor, and the engine oil pressure is too low during engine 
running a fault will set. 

Engine Oil Pressure Too Low Check Operation: 

DTCs P0524 – Engine Oil Pressure Too Low 

Monitor Execution At engine start 

Monitor Sequence None 

Sensors OK none 

Typical Monitoring Duration 5 s 

 
Typical Engine Oil Pressure Too Low Check Entry Conditions: 

Entry condition Minimum Maximum 

Minimum engine on time 10 s  

 
Typical Engine Oil Pressure Too Low Check Malfunction Thresholds: 

EOP for engine protection < Function of engine speed and load (30…90 kPa)  

EOP for engine protection < Function of EOT and engine speed (6.9 kPa) 

 

DEF Control and Delivery Systems – 3.2L Diesel 

The following sensors and monitors are used for the DEF injection system on all 3.2L diesel variants. 

DEF Pressure Sensor 

The DEF pressure control system uses the measured DEF pressure in a feedback control loop to achieve the desired 
DEF pressure.  The DEF injection algorithm uses actual DEF pressure in its computation of DEF injector pulse width. 

The DEF sensor is a gauge sensor. Its atmospheric reference hole is near the electrical connector. The DEF 
pressure sensor has a nominal range of 0 to 0.8 MPa (0 to 8 bar, 0 to 116 psi). This pressure range is above the 
maximum intended operating pressure of 0.5 MPa. The sensor voltage saturates at slightly above 0.5 and slightly 
below 4.5 volts. 
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DEF Pressure Sensor 
 
DEF pressure is often a vacuum when the system purges after running.  Vacuums cannot be measured by the 
DEF pressure gauge sensor as voltages will not be lower than 0.5 Volts. 
 

DEF Pressure Sensor Transfer Function 

DEF Pump Pressure  (PSI) = 29 * Voltage - 14.5 

Volts Pressure, MPa  (gauge) Pressure, psi  (gauge) 

5.00 0.8 116 

4.50 0.8 116 

3.50 0.6 87 

2.50 0.4 58 

1.00 0.1 14 

0.500 0.0 0 

0.250 0.0 0 
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Reductant Pressure Sensor Signal Range Check 

Reductant Pressure Sensor Open/Short Check Operation: 

DTCs P204C - Reductant Pressure Sensor Circuit Low 

P204D - Reductant Pressure Sensor Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 0.4 seconds to register a malfunction 

 
Typical Reductant  Pressure Sensor Check Malfunction Thresholds: 

Pressure sensor voltage < 0.2 volts    or    Pressure sensor voltage > 4.85 volts 

 
A reductant Pressure Sensor that is substantially in error results in a DEF system fault (over or under injection).  If 
actual DEF pressure exceeds measured pressure, more DEF than that which would be expected is injected and 
vice versa.  This error would show up in the long term adaption trim (DEF LTA). 
 

Reductant Pressure Plausibility Check before Start-up 

If the hydraulic circuit of the DEF system (pump, pressure line, & injector) is completely empty, i.e. purge cycle was 
successfully completed during previous drive cycle, the DEF pressure is expected to read 0 kPa. 
Based on sensor tolerances the deviation from zero is limited to 30 kPa. 

Reductant Pressure Plausibility Check Operation: 

DTCs P204B (SRC error for Reductant Pressure Sensor) 

Monitor execution Continuous, prior to pressure build-up 

Monitor Sequence P204B is inhibited by active P204C or P204D codes 

Sensors/Actuators OK none 

Monitoring Duration 0.6 seconds to register a malfunction 

 
Typical Reductant Pressure Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

DEF pump and line not primed  0 

DEF system not pressurized   

DEF tank and pump not frozen True  

 
Typical Reductant Pressure Plausibility Check Malfunction Thresholds: 

P204B:  > 50 kPa for 0.6 sec 
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DEF Pressure Build-up Check at Start-up 

After the fill cycle is completed, the injector is closed and the system pressure is expected to rise. 

Reductant Pressure Functional Check: 

DTCs P20E8 – Reductant Pressure too Low 

Monitor execution Once during pressure build-up 

Monitor Sequence P20E8 is inhibited by active P204B, P204C or P204D codes 

Sensors/Actuators OK Reductant pressure sensor, Reductant pump motor, injector 

Monitoring Duration 1 event (3 times 15 seconds) 

 
Typical Reductant Pressure Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

DEF pump and line not primed   0 

DEF system not pressurized   

DEF tank not frozen True  

 
Typical Reductant Pressure Plausibility Check Malfunction Thresholds: 

P20E8:  pressure does not exceed 350 kPa after 45 sec with spinning pump 
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DEF System Pressure Control 

DEF pressure is maintained via feedback knowledge of sensed pressure. Pressure control is closed loop based on 
the voltage of the DEF pressure sensor.  If a pressure increase is desired, the reductant pump motor speed is 
increased by increasing the PWM output.  Pressure decreases are analogous; as the system has a backflow throttle, 
pressure will decrease to 0 unless the pump motor in run continuously.  Once the set point pressure (500 kPa) is 
reached the following diagnostics are enabled.   

Reductant Pressure Control (Normal) Functional Check Operation: 

DTCs P20E8 - Reductant Pressure Too Low 

P20E9 - Reductant Pressure Too High 

Monitor execution Continuous 

Monitor Sequence P20E8 & P20E9 are inhibited by active P204b, P204C or P204D 
codes 

Sensors/Actuators OK reductant pump pressure sensor, reductant pump motor, 
reductant injector 

Monitoring Duration > 10 sec (resp. > 60 sec, see below) 

 
Typical Reductant Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

DEF system pressure in closed loop control previously True  

 
Typical Reductant Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P20E8:  < 400 kPa for 60 sec respectively < 300 kPa for 10 sec 

P20E9:  > 650 kPa for 10 sec respectively > 790 kPa for 1 sec 

 
Reductant Metering Unit Functional Check Operation: 

DTCs P20FE - Reductant Metering Unit Performance 

P20FF - Reductant Control Module Performance 

Monitor execution Continuous 

Monitor Sequence P007C, P007D – P20FE 

Sensors/Actuators OK CACT1 (P007C, P007D) 

Monitoring Duration P20FE - 5 sec, P20FF - continuously 

 
Typical Reductant Metering Unit Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

P20FE:   

Engine Off time 6 hrs  

CAC Downstream Temperature -20 deg C 80 deg C 
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Typical Reductant Metering Unit Functional Check Malfunction Thresholds: 

P20FE: If difference between reductant coil temperature and CAC temperature > 20 deg C, code is set. 

P20FF:  Non-volatile  memory corruption detected or reductant pump motor controller temperature >130 deg 
C 

 
Reductant Purge Control Valve Functional Check Operation: 

DTCs P20A0 - Reductant Purge Control Valve "A" Circuit /Open 

P20A2 - Reductant Purge Control Valve "A" Circuit Low 

P20A3 - Reductant Purge Control Valve "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence none 

Sensors/Actuators OK  

Monitoring Duration continuously 

 
Typical Reductant Purge Control Valve Functional Check Malfunction Thresholds: 

P20A0: voltage > 4.9 v 

P20A2: voltage < 0.1 v 

P20A3 voltage > 4.9 v 
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Reductant Tank Level Sensor 

For the 3.2L product, the task of the discrete level sensor is to measure the tank level at 3 different heights. The 
determination of a reductant level is limited to liquid reductant. Frozen reductant cannot be detected. The measured 
level will be used to update the calculation of remaining quantity in the reductant tank. 

The level sensor consists of four high-grade stainless steel pins. The length of each pin defines the tank level (height) 
which is to be checked. Only three pins can be used for level evaluation. The fourth pin is used as ground pin. Due 
to the electrical conductivity of Urea the level sensor will determine whether the tank level is above or below the 
respective level sensor position. This information will be directly evaluated by the ECU. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reductant Tank Level Sensor: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reductant Tank Level Sensor Circuit Tree 
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Reductant Tank Level Sensor Circuit Checks 

Reductant Tank Level Sensor Open/Short Check Operation: 

DTCs P203D - Reductant Level Sensor "A" Circuit High (SRC max – pin 1 & SCB) 

P21AB - Reductant Level Sensor "B" Circuit High (SRC max – pin 2) 

P21B0 - Reductant Level Sensor "C" Circuit High (SRC max – pin 3) 

P203A - Reductant Level Sensor Circuit (OL) 

P203C - Reductant Level Sensor Circuit Low (SCG)  

Monitor execution Continuous, every 4 seconds (3x 1 sec to read from each individual pin,  
                                                       1 sec for diagnosis) 

Monitor Sequence None 

Sensors OK None 

Monitoring Duration 0.5 seconds to register a malfunction within diagnostic mode 

 
Typical Tank Level Sensor Open/Short Check Malfunction Thresholds: 

P203D, P21AB & P21B0:   voltage > 3.24 Volts  (Signal range check max. for pin 1, 2 & 3) 

P203D:   no calibration thresholds available, SCB fault information is sent directly from power stage 

P203C:   no calibration thresholds available, SCG fault information is sent directly from power stage 

P203A:   no calibration thresholds available, OL fault information is sent directly from power stage 

 
The Reductant Tank Level Sensor and the Reductant Tank Temperature Sensor share the same ground wire. 
Therefore an open load or short circuit to battery on the ground wire (reference pin) will set codes for both sensors. 
 

Reductant Tank Level Sensor Plausibility Check 

If a certain level pin is covered by liquid all pins below this level should be covered as well and send the same 
information. If this is not the case, an error flag will be set. 

Reductant Tank Level Sensor Plausibility Check Operation: 

DTCs P203B – Reductant Level Sensor Circuit Range/Performance 

Monitor execution Continuous 

Monitor Sequence none 

Sensors/Actuators OK Reductant Level sensor signal range checks 

Monitoring Duration 60 seconds to register a malfunction 

 
 

Typical Reductant Tank Level Sensor Plausibility Check Malfunction Thresholds: 

no calibration thresholds available 
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Reductant Tank Temperature Sensor 

The Reductant Tank Temperature sensor is mounted internal to the Reductant Tank Level Sensor.  It is used to 
control the activation of the Reductant Tank Heater as well as an enabler to the Level Sensor (which cannot read 
level when the reductant is frozen). 

Transfer Function 
Temperature 

Deg C 
Resistance 

(Ohms) 
  

-40 336 
-30 177 
-20 97 
-10 55 
0 32 
10 20 
20 12 
30 8 
40 5.3 
50 3.6 
60 2.5 
70 1.8 
80 1.2 

 

Reductant Tank Temperature Circuit Range Check  

DTCs P205C   Reductant Tank Temperature Sensor Circuit Low 

P205D   Reductant Tank Temperature Sensor Circuit High 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK not applicable 

Monitoring Duration 0.4 seconds to register a malfunction 

 
Typical Intake Reductant Tank Temperature Circuit Range Check Malfunction Thresholds 

P205C: voltage < 0.097 Volts 

P205D: voltage > 3.201 Volts 
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Reductant Tank Temperature Plausibility Check 

On every cold start of the vehicle (min. soak time > 6 hours) the value of the tank temperature sensor is expected to 
be close to the environmental temperature. 

Reductant Tank Temperature Plausibility Check 

DTCs P2043   Reductant Temperature Sensor Circuit Range/Performance 

Monitor execution At cold start conditions / extended soak time 

Monitor Sequence P2043 is inhibited by active P205C or P205D codes 

Sensors OK Ambient temp sensor, exhaust gas temp. sensor upstream SCR catalyst, engine 
coolant temperature sensor (downstream) 

Monitoring Duration counts intermittent events per trip 

 
Typical Reductant Tank Temperature Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

Engine off timer 6 hours  

Reductant Tank Fluid level  10 % 100 % 

Max (ambient temp, SCR catalyst temp., engine coolant temp.) 
-  
Min (ambient temp., SCR catalyst temp., engine coolant temp.) 

 10 deg C 

 
Typical Reductant Tank Temperature Plausibility Check Malfunction Thresholds 

Reductant tank temperature – ambient temperature > 20 deg C or < -20 deg C  

 
Reductant Control Module Supply Check 

Reductant Control Supply Voltage Check Operation: 

DTCs P21CA - Reductant Control Supply Voltage Circuit 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 5 sec 

 
Typical Reductant  Pressure Sensor Check Malfunction Thresholds: 

Battery voltage  <= 10 volts    or    Battery voltage > 20 volts 

 
DEF Control and Delivery Systems – 6.7L & 3.0L Diesel 

The following sensors and monitors are used for the DEF injection system on all 6.7L and 3.0L diesel variants. 

  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 151 OF 242 

DEF System Pressure Control  

Reductant pressure is maintained via feedback knowledge of sensed pressure. A set point pressure is determined 
by engine operating conditions (500 kPa over exhaust backpressure).  If a pressure increase is desired, the reductant 
pump motor speed is increased by increasing the PWM output.  Pressure decreases are analogous; as the system 
has a backflow throttle, pressure will decrease to 0 unless the pump motor in run continuously. 

DEF Pump Pressure Control (Normal) Functional Check Operation: 

DTCs P20E8 (Reductant Pressure Too Low OR failure to build pressure) 

P20E9 (Reductant Pressure Too High) 

Monitor execution continuous 

Monitor Sequence P204C and P204D must complete before setting P20E8 or P20E9 

Sensors/Actuators OK DEF pump pressure sensor, DEF pump motor, DEF injector 

Monitoring Duration > 60 sec  

 
Typical DEF Pump Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

Reductant system pressurized and ready to inject   

 
Typical DEF Pump Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P20E8:  Reductant pressure > 200 kPa below setpoint 
Failed to build pressure / reach pressure control after 5 attempts 

P20E9:  Reductant pressure > 150 kPa above setpoint 
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Reductant Pump Motor and Pump Motor Controller (PMC) 

 
The Reductant Pump is driven by a brushless DC electric 12 volt motor.  The pump is a positive displacement 
diaphragm design connected to the motor by a connecting rod and an eccentric on the motor shaft.  The Pump 
Motor Controller (PMC) is an electronic control module that that controls the pump motor to deliver pressurized 
DEF to outlet port of the pump. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Reductant Pump Motor speed is controlled by a PWM driver in the PMC.  Increasing the duty cycle of the PWM 
increases the Pump Motor speed.  PWM duty cycles between 43 and 95% are reserved for diagnostics. 

Reductant Pump Motor 
Controller (PMC) 
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Reductant Pump Motor Circuit Checks  

Reductant Pump Motor Open/Short Check Operation: 

DTCs P208A – Reductant Pump Control Circuit Open 

P208C – Reductant Pump Control Circuit Low 

P208D – Reductant Pump Control Circuit High 

Monitor execution Continuous – Open and Low with driver off / High with driver on 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration Circuit Open / Low:   8 seconds to register a malfunction 

Circuit High:              2 seconds to register a malfunction 

 
Typical Reductant Motor Check Malfunction Thresholds: 

No calibration thresholds available, fault information is sent directly from power stage. 

P208A – Reductant pump voltage in range 2.6 – 3.4V OR reductant PMC voltage < 6V 

P208C – Reductant pump current > 5A or reductant PMC current > 15A 

P208D – Reductant pump voltage > 16V or reductant PMC current > 5A 

 
Reductant Pump Motor Functional Check  

The functional check monitors the Pump Motor Speed Deviation. This test is run if the commanded pump speed is 
within normal operating range, i.e. duty cycle 6 to 30 %.  In this test if the internal RPM measurement of the Reductant 
Pump Motor speed is not matching the commanded speed within a certain percentage, a fault is detected and the 
system is shut down for this key cycle. 

The functional check of the PMC will detect a fault, turn off the pump and transmit the duty cycle that corresponds to 
the chart above.  If there are multiple faults then the one with the highest priority shall be transmitted. 

Reductant Pump Motor Control (Normal) Functional Check Operation: 

DTCs P204C - Reductant Pressure Sensor Circuit Low 

P204D - Reductant Pressure Sensor Circuit High 

P208B – Reductant Pump Control Range/Performance 

P20FF – Reductant Control Module Performance 

P214E - Reductant Pump "A" Current Too High 

P21CB - Reductant Control Module Supply Voltage Low 

P21CC - Reductant Control Module Supply Voltage High 

U040F - Invalid Data Received from Reductant Control Module 

Monitor execution continuous 

Monitor Sequence P208A , P208C, P208D must complete 

Sensors/Actuators OK Reductant pump pressure sensor, Reductant injector 

Monitoring Duration 5 sec for fault detection 
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Typical Reductant Pump Motor Control (Normal) Functional Check Malfunction Thresholds: 

P204C: Voltage < 0.2V 

P204D: Voltage > 4.85V 

P208B: Reductant pump speed deviation from setpoint > 300 RPM 

Reductant pump speed control authority clipped at min or max for 30 sec. 

P20FF: Reductant PMC temperature > 130°C OR internal error reported in PMC 

P214E: Reductant PMC current > 15A 

P21CB: Reductant PMC voltage < 8.5V 

P21CC: Reductant PMC voltage >19V 

U040F: Reductant PMC control signal duty cycle <4% or >96%  
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Reductant Dosing Valve (Injector) 

The reductant dosing valve is used to meter and atomize the reductant liquid before it is mixed with the exhaust 
gas.  Normal operating frequency is 5 Hz.  The cooling body contains heat sink fins to keep the injector and 
reductant below the boiling point.  If the sensed temperature is nearing the maximum temperature threshold, 
reductant spray will be increased in quantity to actively cool the valve. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reductant Dosing Valve Circuit Checks 

Reductant Dosing Valve Circuit Check Operation: 

DTCs P2047 – Reductant Injection Valve Circuit / Open (Bank 1 Unit 1) 

P2048 – Reductant Injection Valve Circuit Low (Bank 1 Unit 1) 

P2049 – Reductant Injection Valve Circuit High (Bank 1 Unit 1) 

P2054 – Reductant Injection Valve Circuit Low (Bank 1 Unit 2) 

P2055 - Reductant Injection Valve Circuit High (Bank 1 Unit 2) 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration 2 seconds to register a malfunction 

 
Typical Reductant Dosing Valve Circuit Check Malfunction Thresholds: 

No calibration thresholds available, fault information is sent directly from power stage 



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 157 OF 242 

P2047 – Voltage in range 2.6 – 3.4V 

P2048 – Current > 1.6A 

P2049 – Current < 0.1A 

P2054 – Resistance < -2 ohm 

P2055 – Resistance > 2 ohm 
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Plausibility Check for Pump Motor Duty Cycle (Clogging)  

The Pump Motor Duty Cycle is monitored depending on DEF dosing request. 
 

Plausibility Check for Reductant Flow: 

DTCs P218F - Reductant System Performance 

Monitor execution continuous 

Monitor Sequence P208A , P208C, P208D must complete 

Sensors/Actuators OK DEF pump pressure sensor, DEF injector 

Monitoring Duration 2 sec for fault detection – 3 events per drive cycle – Total duration 
depending on customer drive cycle 

 
Typical Plausibility Check for Pump Motor Duty Cycle Entry Conditions: 

Entry Condition Minimum Maximum 

SCR operating mode Dosing Dosing 

Reductant pressure control error -0.5 bar 0.5 bar 

Minimum time entry conditions met 5 seconds  

 
Typical Plausibility Check for Pump Motor Duty Cycle Malfunction Thresholds: 

P218F (Reductant no flow): 
- no dosing:  pump duty cycle  < 6.75 % 
- dosing:       pump duty cycle increase  <   5 % (dosing rate > 200 mg/sec) 
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Reductant Dosing Valve Functional Check 

The functional check monitors the movement of the injector needle. When the injector needle reaches its upper 
position (injector open, begin of injection period) a discontinuity in the slope of the dosing valve current occurs. 

This functional check monitors the presence of this discontinuity. If it does not occur the injector is either stuck open 
or stuck closed. In both case the system cannot be operated and will be shut down. 

 

 

Reductant Injection Functional Check Operation: 

DTCs P208E - Reductant Injection Valve Stuck Closed (Bank 1 Unit 1) 

Monitor execution Once per injection stroke 

Monitor Sequence P208E is inhibited by active P2047, P2048 or P2049 

Sensors/Actuators OK Reductant pump motor, Reductant pressure sensor 

Monitoring Duration 50 injection strokes for fault detection 

 
Typical Reductant Injection Functional Check Malfunction Thresholds: 

No calibration thresholds available, fault information is sent directly from power stage 
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Reductant Heaters  

Aqueous urea water solution (Diesel Exhaust Fluid) freezes at -11°C (12 deg. F). In order to keep the fluid liquid at 
low ambient temperatures, the system includes 2 heaters: 

 tank heater (PTC heater element – self-regulating) 

 pressure line heater (Resistance heater) 

The heater power stages are located in the glow plug control module (GPCM). The tank heater is connected to 
heater power stage #1. The pressure line is connected to heater power stage #2. 

All SCR-heater related circuit checks are performed inside the GCU. The information is sent via CAN to the engine 
control module (ECM).  

Additionally the GCU sends the supply voltage and the actual heater current for each circuit to the ECM. 

Based on this information the heater plausibility checks are performed on the ECM. 

 

Reductant Heater Plausibility Checks 

Based on the information of heater voltage and heater current, the actual conductance at peak power is calculated 
for each heater circuit. This value is checked against the nominal value including tolerances. 

Typical characteristic of PTC heater conductance: 
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Reductant Heater Plausibility Check Operation: 

DTCs P205B - Reductant Tank Temperature Sensor "A" Circuit 
Range/Performance 

P20BA – Reductant Heater "A" Control Performance 

P20BE – Reductant Heater "B" Control Performance 

P20C2 – Reductant Heater "C" Control Performance 

P263D – Reductant Heater Driver Performance 

Monitor execution Once per drive cycle (at peak heater power) 

Monitor Sequence P20B9, P20BB, P20BC must complete for P20BA 

P20BD, P20BF, P20C0 must complete for P20BE 

Sensors/Actuators OK none 

Monitoring Duration 1 event for fault detection 

 
Typical Reductant Heater Plausibility Check Malfunction Thresholds: 

P205B: Absolute value of difference between reductant tank temperature and reductant quality sensor 
temperature at startup > 40C 

P20BA: Powerstage on and heater circuit #1 current < 3A and heater circuit #1 output voltage <5V or 

Powerstage off and heater circuit #1 current > 3A and heater circuit #1 output voltage >5V 

P20BE: Powerstage on and heater circuit #2 current < 3A and heater circuit #2 output voltage <5V or 

Powerstage off and heater circuit #2 current > 3A and heater circuit #2 output voltage >5V 

P20C2: Heater supply voltage < 5V 

P263D: Driver circuit temperatures > 125C 
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Additional plausibility check for heater circuit #2:  

Pump heater & pressure line heater are connected in parallel to heater power stage #2. In order to be able to detect 
a failure of just one of both heaters, the conductance of heater circuit #2 is continuously checked against a minimum 
threshold. E.g. if the pressure line heater gets disconnected after peak conductance occurred, neither the plausibility 
check nor the circuit checks inside the GCU can detect this error. Therefore this continuous check becomes 
necessary. 

Reductant Heater Plausibility Check Operation (Heater Circuit #2): 

DTCs P20BE – Reductant Heater "B" Control Performance 

P20C0 – Reductant Heater "B" Control Circuit High 

P221C – Reductant Heater "B" Current Too Low 

P221D – Reductant Heater "B" Current Too High 

Monitor execution Continuously, if heater “B” is activated 

Monitor Sequence P20BD, P20BF, P20C0 must complete for P20BE 

Sensors/Actuators OK Pressure line heater 

Monitoring Duration 2200 ms for fault detection 

 
Typical Reductant Heater Plausibility Check Malfunction Thresholds (Heater Circuit #2): 

P20BE: Conductance of heater circuit #2 < 0.3 Ω-1 

P20C0: Powerstage off and heater circuit #2 current < 3A and  heater circuit #2 voltage output > 5V 

P20BF: Powerstage on and heater circuit #2 current > 15A 

P221C: Heater circuit #2 current < 3A and Reductant line heater voltage supply > 5V or 

Heater circuit #2 power lower than expected 

P221C: Reductant heater line power < 1W or heater line power lower than expected 

P221D: Reductant heater line power greater than expected 
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Reductant tank heater performance check (heater circuit #1):  

The tank heater is located in close proximity to the tank temperature sensor. Therefore the tank temperature sensor 
can be used to monitor the tank heater performance only when the heater is commanded on. 

When the tank heater is activated, the tank temperature is expected to rise. If this is not the case a fault will be set. 
If the vehicle is operated for several consecutive short drive cycles, the test may require more than one drive cycle 
to complete. 

Reductant Heater Performance Check Operation (Heater Circuit #1): 

DTCs P205C - Reductant Tank Temperature Sensor "A" Circuit Low 

P205D - Reductant Tank Temperature Sensor "A" Circuit High 

P209F – Reductant Tank Heater Control Performance 

P20BB - Reductant Heater "A" Control Circuit Low  

P20BC - Reductant Heater "A" Control Circuit High 

P214F - Reductant Heater "A" Current Too High 

P21DD - Reductant Heater "A" Current Too Low 

Monitor execution Once per heat cycle (after cold start) 

Monitor Sequence P20B9, P20BB, P20BC must complete for P209F 

Sensors/Actuators OK tank temperature sensor, tank heater 

Monitoring Duration 2200 ms for fault detection 

 
Typical Reductant Heater Performance Check Malfunction Thresholds (Heater Circuit #1): 

P205C: Reductant tank temperature sensor voltage < 0.165V 

P205D: Reductant tank temperature sensor voltage > 4.3V 

P209F: Temperature increase < 0.5°C 

P20BB: Powerstage on and heater circuit #1 current > 15A 

P20BC: Powerstage off and heater circuit #1 current < 3A and  heater circuit #1 voltage output > 5V 

P214F: Reductant tank heater power greater than expected 

P21DD: Heater circuit #1 current < 3A and Reductant line heater voltage supply > 5V or 

Heater circuit #1 power lower than expected 

Reductant Heater Power Control Relay Checks 

The main relay that controls the power supply to the reductant heaters is checked for functionality and conductivity 
continuously. When open circuit, short to ground, short to battery or a powerstage error is detected, a code will be 
set. 
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Reductant Heater Control Relay Performance Check: 

DTCs P21C2 – Reductant Heater Relay Control Circuit/Open 

P21C3 – Reductant Heater Relay Control Circuit Low 

P21C4 – Reductant Heater Relay Control Circuit High 

P21C7 – Reductant Control Module Power Relay/Relays Control 
Circuit/Open 

Monitor execution Continuously when heaters are activated 

Monitor Sequence N/A 

Sensors/Actuators OK Reductant heater power control relay 

Monitoring Duration Max. 5000 ms for fault detection 

 
Typical Reductant Heater Control Relay Performance Check Malfunction Thresholds: 

P21C2: Power stage on, heaters off and reductant heater current < 0.2A 

P21C3: Power stage on, heaters off and reductant heater current > 6A 

P21C4: Power stage off, heaters off and reductant heater voltage > 5V 

P21C7: Power stage on, heaters off and reductant heater voltage 0V OR 

Power stage off, heaters off and reductant heater voltage > 0V 

 
 

Reductant Quality and Level Sensor  

Reductant Quality and Level sensor use ultrasonic waves to determine the concentration and level.  The sensor 
transmits an ultrasonic signal via Piezo Ceramics to a known distance from 1st reference to 2nd reference points 
and records the time delta to calculate the concentration.  The sensor then transmits a ultrasonic signal to the top 
of the reductant fluid and measures the time delta for this signal and uses the concentration value to get a height of 
fluid.  These calculations are performed within the Engine Control Module ECM.   
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Reductant Quality and Level Sensor: 

 

DTCs P203B - Reductant Level Sensor "A" Circuit Range/Performance 

P206C – Reductant Quality Sensor Low 

P206D – Reductant Quality Sensor High 

P21CD - Reductant Quality Module Supply Voltage Low 

P206B – Reductant Quality Sensor Range / Performance 

Monitor execution Continuous 

Sensors/Actuators OK U02A2 – Lost Communication with RDQM 

P2507, P2508 

Monitoring Duration 15 sec – 900 sec 

 
Typical Reductant Quality Sensor Range/Performance (P203B) Entry Conditions: 

Entry condition Minimum Maximum 

P203B:   

Battery Voltage (min. 60 sec) 9 V 20 V 

Reductant temperature (min. 60 sec) 0°C  

Environmental temperature (min. 60 sec) -3°C  
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Reductant mass in tank 3 kg  

 
Typical Reductant Quality Sensor Range/Performance Monitor Malfunction Thresholds: 

P203B: Reductant level could not be measured (0xFE) OR Reductant level sensor fault (0xFF) OR Reductant 
level reading exceeds height of tank. 

 
 

Typical Reductant Quality Sensor Low/High Entry Conditions: 

Entry condition Minimum Maximum 

P206C, P206D:   

Reductant quality sensor temperature  -3 Deg C  

Ambient Air Temperature  -20 Deg C  

Acceleration pedal position 5 %  

Time since engine start 60 sec  

Mass Of Reductant in Tank 3 kg  

Reductant Concentration signal 5 sec  

Filter Reductant Concentration 
stabilize time  

600 sec  

Battery voltage 9 V 20 V 

 
Typical Reductant Quality Sensor Malfunction Thresholds: 

P206C – Filter Reductant Concentration <= 28% for > 900 sec 

P206D – Filter Reductant Concentration >= 60% for > 900 sec 

P21CD – Reductant Quality Sensor supply voltage < 10 V OR >20V, for 15 sec 

P206B – Internal Sensor Error 

 
 
DEF Control and Delivery Systems – 1.5L Diesel 

The following sensors and monitors are used for the DEF injection system on all 1.5L diesel variants. 

DEF Pressure Sensor 

DEF pressure is a calculated model and has removed the need for a pressure sensor. 

DEF Pressure Build-up Check at Start-up 

After the fill cycle is completed, the injector is closed and the system pressure is expected to rise. 

Reductant Pressure Functional Check: 

DTCs P20E8 – Reductant Pressure too Low 

Monitor execution Once during pressure build-up 

Monitor Sequence P20E8 is inhibited by active P2BAD, P2047 codes 

Sensors/Actuators OK Reductant pump motor, injector, temperature, level 
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Monitoring Duration 1 event  (3 times 50 seconds) 

 
Typical Reductant Pressure Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

DEF tank defrost cycle complete 
DEF Sensors and actuators Circuit Checks 
DEF Injector not Stuck 
SCR Catalyst Temperature above threshold 

True  

 
Typical Reductant Pressure Plausibility Check Malfunction Thresholds: 

P20E8:  Exceeds number of pump lifts of 1700 over 150 seconds to achieve 3600 hpa 

 
DEF System Pressure Control 

DEF pressure is maintained through a pressure model.  It looks at the current draw from the pump to correlate the 
pressure in the urea line.  The nominal pressure is 6300 kPa and the system will maintain pressure until required 
dosing is activated, the pump will then supply added reductant to compensate for what has been dosed. 

Reductant Pressure Control (Normal) Functional Check Operation: 

DTCs P20E8 - Reductant Pressure Too Low 

P20E9 - Reductant Pressure Too High 

Monitor execution Continuous 

Monitor Sequence P20E8 & P20E9 are inhibited by active P2BAD, P2047 codes 

Sensors/Actuators OK reductant pump pressure model, reductant pump motor, reductant 
injector, temperature, level 

Monitoring Duration 1 event (3 times of 33 strokes) above or below threshold  

 
Typical Reductant Pressure Control (Normal) Functional Check Entry Conditions: 

Entry Condition Minimum Maximum 

DEF system achieved nominal pressure build True  

 
Typical Reductant Pressure Control (Normal) Functional Check Malfunction Thresholds: 

P20E8:  < 450 kPa for 3 times 33 strokes < 270 kPa for 10 times of 4 strokes 

P20E9:  > 850 kPa for 3 times of 33 strokes > 1000 kPa for  3 times of 4 strokes 

 
Reductant Control Module Supply Check 

Reductant Control Supply Voltage Check Operation: 

DTCs P21CB - Reductant Control Module Supply Voltage Low 

P21CC - Reductant Control Module Supply Voltage High 

Monitor execution Continuous after engine start 

Monitor Sequence None 

Sensors OK None 
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Monitoring Duration P21CB – 2 sec. 

P21CC – 11 sec. 

 
Reductant Control Supply Voltage Check Malfunction Thresholds: 

Battery voltage < 10 volts     
Battery voltage > 16 volts 

 

Reductant Control Supply Plausibility Check Operation: 

DTCs P1397 - System Voltage Out Of Self-Test Range 

P1501 - Vehicle Speed Sensor Out Of Self-Test Range 

P1726 - Insufficient Engine Speed Decrease During Self-Test 

P20EA - Reductant Control Module Power Relay De-Energized Performance - 
Too Early 

P20EB - Reductant Control Module Power Relay De-Energized Performance - 
Too Late 

P20FF - Reductant Control Module Performance 

U0100 - Lost Communication With ECM / PCM "A" 

U0400 - Invalid Data Received 

Monitor execution P1397, P1501, P1726 – Active only during end of line routine initiated by tool 

P20EA – Engine on, valid after run completed  

P20EB – ignition on 

P20FF – ignition off 

U0100, U0400 - Continuous after engine start 

Monitor Sequence U0400 – U0100 tested 

Sensors OK None 

Monitoring Duration 0.7 sec 

 
 

Reductant Control Supply Plausibility Check Malfunction Thresholds: 

P1397 – < 10V, > 16V 
P1501 – > 5kPh 
P1726 - > 0RPM 
P20EA – counter of 4 consecutive failed after run events 
P20EB – DCU remains powered post after run 
P20FF – 3 or more memory blocks (EEPROM) incorrectly read, memory block (EEPROM) fails to write 3 
times consecutively,  
U0100 - No CAN message received, or message stopped 
U0400 – Wrong variant calibration sent from ECM  
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Reductant Pump Motor, Supply Pump and Back Flow Pump 

The Reductant Supply and Backflow Pumps are driven by high frequency solenoid pumps.   
The supply pump and back flow pumps are positive displacement pumps that use a diaphragm and solenoid 
assembly to displace the reductant fluid to and from the urea line. 
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Reductant Pump Motor speed is controlled by a PWM driver in the engine ECU.  Increasing the duty cycle of the 
PWM increases the Pump Motor speed.  Below is a stroke volume/pressure curve. 

 

 

Supply volume is a function of temperature.  At 13.7V and temperatures above 20°C the nominal operating 
pressure of 6.3 bar maintains appropriate quality as temperature increases.  As temperatures decrease the 
maximum volume also decreases (this limitation is greater than the maximum dosing amount of reductant). 

 

The Back flow pump is used to empty the dosing valve and partial emptying of the pressure line.  The backflow 
volume target is to remove the dosing module and one meter of the pressure line. 
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Reductant Pump Motors (Supply and Backflow Pump) Circuit Checks 

Reductant Pump Motors Open/Short Check Operation: 

DTCs P208A – Reductant Pump Control Circuit Open 

P208C – Reductant Pump Control Circuit Low 

P208D – Reductant Pump Control Circuit High 

P20A0 - Reductant Purge Control Valve "A" Circuit /Open 

P20A2 – Reductant Purge Control Valve "A" Circuit Low 

P20A3 - Reductant Purge Control Valve "A" Circuit High 

Monitor execution Continuous – Open and Low with driver off / High with driver on 

Additional circuit hi, circuit lo when power stage active  

Monitor Sequence None 

Sensors OK none 

Monitoring Duration Circuit Open / Low:   2 seconds to register a malfunction 

Circuit High:              2 seconds to register a malfunction 

Circuit Lo Relay        250 milliseconds 

 
Typical Reductant Motors Check Malfunction Thresholds: 

P208A – 4.8 to 5.3V 

P208C – 0 to 350 mv 

P208D – 1944 to 2287 mV 

P20A0 – 2.8 to 3.2V 

P20A2 – 0 to 350 mv 

P20A3 - 1944 to 2287 mV 

 
Reductant Pump Motors Plausibility Operation: 

DTCs P208B – Reductant Pump "A" Performance/Stuck Off 

P20A5 - Reductant Purge Control Valve "A" Stuck Closed 

Monitor execution Continuous 

Monitor Sequence None 

Sensors/Actuators OK reductant pump motor 

Monitoring Duration Continuously 

 
 

Reductant Pump Motors Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

Environment Pressure 635 hPa 1170 hPa 

Pump Pressure 0 32000 hPa 

Batt Voltage 9V 16V 
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Reductant Pump Motors Plausibility Thresholds: 

P208B – 10 x 3 missed MSP, 5 x 3 missed BMP (MSP, mechanical stop point BMP, begin movement point) 

P20A5 – decrease 1300 hPa after 4.5 sec, 300 hpa pressure increase 
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Reductant Dosing Valve (Injector) 

The reductant dosing valve is used to meter and atomize the reductant liquid before it is mixed with the exhaust 
gas.  Normal operating frequency is 3.3 Hz.  The cooling body contains helps keep the injector and reductant 
below the boiling point.  If the modeled temperature is nearing the maximum temperature threshold, reductant 
spray will be increased in quantity to actively cool the valve. 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Reductant Dosing Valve Circuit Checks 

Reductant Dosing Valve Circuit Check Operation: 

DTCs P2047 – Reductant Injection Valve Circuit / Open (Bank 1 Unit 1) 

P2048 – Reductant Injection Valve Circuit Low (Bank 1 Unit 1) 

P2049 – Reductant Injection Valve Circuit High (Bank 1 Unit 1) 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK none 

Monitoring Duration P2047 – 5 sec  

P2048, P2049 – 2 sec 

 
Typical Reductant Dosing Valve Circuit Check Malfunction Thresholds: 

P2047 – Current < 0.1A 

P2048 – Current > 2A, or Voltage < 0.232V 

P2049 – Current < 0.1A, or Voltage > 1.22V @ BattU 10V, Voltage > 1.952V @ BattU 16V 

 
Reductant Dosing Valve Plausibility Check 

Plausibility Check for Reductant Dosing Valve: 
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DTCs P208E - Reductant Injection Valve Stuck Closed (Bank 1 Unit 1) 

P20FE - Reductant Metering Unit Performance  

Monitor execution P208E – Once per injection stroke, continuous 

P20FE – Cold Start 

Monitor Sequence P208E is inhibited by active P2047, P2048 or P2049 

P20FE – after valid U0100  

Sensors/Actuators OK P208E - Reductant injector 

P20FE - Reductant injector, voltage ok 

Monitoring Duration P208E - 15 failed BIP events unless coil heating required 

P20FE - <10 sec 

 
Typical Plausibility Check for Reductant Dosing valve Entry Conditions: 

Entry Condition Minimum Maximum 

SCR operating mode Engine Running with 
coil heating 

Dosing 

 
Typical Plausibility Check Reductant Dosing Valve Malfunction Thresholds: 

P208E – 15 measured BIP events <50 inductivity 
P20FE - Difference of 40C between SCR cat temp and injector coil on cold start, or difference of 50C 
between engine coolant and injector coil  

 
Typical Reductant Metering Unit Functional Check Entry Conditions: 

Entry Condition (P20FE) Minimum Maximum 

Engine Off time 6 hrs  

Environment Temperature 

BattU 

Metering Unit Coil Temperature (<11V) 

Reductant Pressure (<11V) 

--30 deg C 

10V 

<110C 

< 800kpa 

N/A 

16V 

 
 

Reductant Dosing Valve Functional Check 

The functional check monitors the movement of the injector needle. When the injector needle reaches its upper 
position (injector open, begin of injection period) a discontinuity in the slope of the dosing valve current occurs. 

This functional check monitors the presence of this discontinuity. If it does not occur the injector is either stuck open 
or stuck closed. In both case the system cannot be operated and will be shut down. 
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Reductant Dosing Valve Overtemperature Monitor 

The reductant dosing valve over temperature diagnostic checks a modeled temperature to a threshold, when this 
modeled temperature exceeds the threshold the monitor becomes active. 
 

Reductant Dosing Valve Overtemperature Monitor: 

DTCs P20AD -  Reductant Metering Unit Temperature Sensor Circuit 
Range/Performance 

Monitor execution Continiuos 

Monitor Sequence  None 

Sensors/Actuators OK None 

Monitoring Duration 5 seconds 

 
Typical Reductant Dosing Valve Overtemperature Monitor Entry Conditions: 

Entry Condition Minimum Maximum 

SCR State SCR initialization  

Battery Voltage 10V 16V 

 
Typical Reductant Dosing Valve Overtemperature Malfunction Thresholds: 

 Dosing valve current: < 0.1 Ohm 
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Reductant Heaters 

Aqueous urea water solution (Diesel Exhaust Fluid) freezes at -11°C (12 deg. F). In order to keep the fluid liquid at 
low ambient temperatures, the system includes 4 heaters: 

 tank heater (PTC heater element – self-regulating) 

 pressure line heater (Resistance heater) 

 pump heaters (solenoid) 

 dosing valve (solenoid) 

The heater power stages are located in the dosing control unit (DCU). The tank heater is connected to heater power 
stage #1. The pressure line to heater power stage #2. The pumps and dosing valve heater are on their own power 
stage. 

All SCR-heater related circuit checks and plausibility checks are performed inside the DCU. The diagnostic 
information is sent via CAN to the engine control module (ECM) to flag DTC’s.  

 

 

Reductant Heater Plausibility Checks 

The cavity check diagnostic purpose is to detect an air cavity around the reductant tank heater.  In the case of an 
air cavity, reductant heating will be limited.  This diagnostic checks the resistance of the heater.  Such that when 
the temperature increases, its resistance also increases, this lowers the current and reduces the heat quantity 
supplied.  If an air cavity has formed around the tank heater, the heat transfer to the environment will be reduced 
considerably, the temperature of the heater will increase, and the heater will regulate the current.  The function of 
the monitor is to monitor the current of the tank heater, if current drops below a threshold a cavity will be detected. 
 

Based on the information of heater voltage and heater current, the actual conductance at peak power is calculated 
for heater 1 circuit and heater 2 circuit. This value is checked against the nominal value including tolerances. 

Typical characteristic of PTC heater conductance: 
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Reductant Heater Plausibility Check Operation: 

DTCs P2BAD – NOx Exceedance - Root Cause Unknown 

P209F - Reductant Tank Heater Control Performance 

Monitor execution P2BAD – Ambient temp below 0°C and tank heater active 

P209F - Once per drive cycle (at peak heater power) 

Monitor Sequence P2BAD, P209F - P20B9, P20BB, P20BC not active 

Sensors/Actuators OK reductant heater 

Monitoring Duration P2BAD, P209F – continuous 

 
Typical Reductant Heater Plausibility Entry Conditions: 

Entry Condition Minimum Maximum 

Reductant Temperature 5 deg C  

Environment Temperature 

BattU 

Heater 

0 deg C 

10V 

Active (180 sec) 

 

16V 

 
Typical Reductant Heater Plausibility Check Malfunction Thresholds: 

P2BAD – < 4A for 300 sec 

P209F – 150 sec, without heater release when heating requested 

 
 

Additional plausibility checks for heater circuit #2: 

Pressure line heater is checked for conductance and for circuit errors.  The heating circuit and diagnostics are 
conducted within the DCU and sent to the ECM via a status bit. 

Reductant Heater Check Operation (Heater Circuit #2): 

DTCs P20BE – Reductant Heater "B" Control Performance 

P20BD – Reductant Heater "B" Control Circuit/Open 

P20BF - Reductant Heater "B" Control Circuit Low 

P20C0 - Reductant Heater "B" Control Circuit High 

Monitor execution P20BD, P20BF– heater active 

P20BE - heater active, engine off > 5min. 

P20C0 – Power Stage inactive 

Monitor Sequence P20BE - Non active P20BD, P20BF, P20C0 

Sensors/Actuators OK Pressure line heater 

Monitoring Duration P20BD, P20C0 – 2.0 sec 

P20BE – 50 sec. 

P20BF – 0.25 sec. 
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Typical Reductant Heater Check Malfunction Thresholds (Heater Circuit #2): 

P20BE – 2.3V - 2.8V 

P20BD – >0.73 conductance, < 0.31 conductance, based on peak current measured 

P20BF - Reductant tank heater current > 17A, tank heater current > 8.8 to 10.1 @ power stage voltage 2.1 to 
2.4V, power stage supply voltage < 2.1V 

P20C0 -  3-5V powerstage, >4.3V measured  

 
 

Reductant tank heater performance check (heater circuit #1): 

Tank heater is checked for conductance and for circuit errors.  The heating circuit and diagnostics are conducted 
within the DCU and sent to the ECM via a status bit. 

Reductant Heater Performance Check Operation (Heater Circuit #1): 

DTCs P20B9 – Reductant Heater "A" Control Circuit/Open 

P20BA – Reductant Heater "A" Control Performance 

P20BB - Reductant Heater "A" Control Circuit Low  

P20BC - Reductant Heater "A" Control Circuit High 

Monitor execution P20B9, P20BB– heater active 

P20BA - heater active, engine off > 5min. 

P20BC – Power Stage inactive 

Monitor Sequence P20BA - Non active P20B9, P20BB, P20BC 

Sensors/Actuators OK tank temperature sensor, tank heater, Batt voltage 

Monitoring Duration P20B9, P20BC – 2.0 sec. 

P20BA – 50 sec. 

P20BB – 0.25 sec 

Typical Reductant Heater Performance Check Malfunction Thresholds (Heater Circuit #1): 

P20B9 – 2.3V - 2.8V 

P20BA – >1.35 to 1.148 conductance, < 0.168 to 0.24 conductance, based on peak current measured 

P20BB - Reductant tank heater current > 17A, tank heater current > 8.8 to 10.1 @ power stage voltage 2.1 to 
2.4V, power stage supply voltage < 2.1V, 0.2V measured 

P20BC -  3-5V powerstage, > 4.3V measured 

 

Reductant Tank Temperature Level and Concentration (TLC) Sensor 

For the 1.5L product the reductant tank temperature level and concentration sensor is a SENT protocol.  This data 
is transmitted based on SENT standard according to SAE J2716 Rev3.  This sensor internally regulates 5V from 
12V input.  The following information is transmitted from the SENT sensor to the DCU; Temperature + status, Level 
+ status, concentration + status, speed of sound, SENT revision and CAL ID CVN every 100ms.  
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Reductant Quality and Level sensor use ultrasonic waves to determine the concentration and level.  The sensor 
transmits an ultrasonic signal via Piezo Ceramics to a known distance from one reference point and records the 
time delta to calculate the concentration.  The sensor then transmits an ultrasonic signal to the top of the reductant 
fluid and measures the time delta for this signal and uses the concentration value to get a height of fluid.  These 
calculations are performed within the Dosing Control Unit DCU and sends the signal to the ECU for functionality 
checks.  The temperature sensor is linear within the signal range. 
 
The level sensor has a 10° sonic cone that improves accuracy of level measurement and reduces likelihood of 
double reflections that may give inappropriate level values.  The level sensor is 15mm above the base of the tank, 
the use of a modeled level is used when the level is below this value. 

 
 

Reductant Tank TLC (Temperature Level and Concentration) Sensor Checks 

Circuit checks for Temperature level and concentration are within the TLC sensor Checks  

Reductant Tank TLC Sensor Check Operation: 

DTCs P2044 – Reductant Temperature Sensor "A" Circuit Low 

P2045 – Reductant Temperature Sensor "A" Circuit High 

P206B – Reductant Quality Sensor Range/Performance 

P206C - Reductant Quality Sensor Low 

P206D - Reductant Quality Sensor High 

Monitor execution P2044 – Continuous when power stage relay active 

P2045 – Continuous when power stage relay inactive 

P206B, P206C, P206D - Continuous  

Monitor Sequence P206B, P206C, P206D after sensor wakeup period 
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Sensors OK None 

Monitoring Duration 2.5 seconds to register a malfunction within engine start 

 
Typical Tank TLC Sensor Check Malfunction Thresholds: 

P2044 – 0 to 350 mV 

P2045 – 1944 to 2287 mV 

P206B – SENT communication error including data consistency (120ms) or frame length(101.22 – 101.82). 

P206C, P206D – No calibration threshold 

 
Reductant Tank Temperature Sensor 

The Reductant Tank Temperature sensor is mounted internal to the Reductant Tank TLC (temperature, level, 
concentration) Sensor.  It is used to control the activation of the Reductant Tank Heater as well as an enabler to the 
Level Sensor (which cannot read level when the reductant is frozen). 

Reductant Tank Temperature Plausibility Check 

On every cold start of the vehicle (min. soak time > 6 hours) the value of the tank temperature sensor is expected to 
be close to the environmental temperature. 

Reductant Tank Temperature Plausibility Check 

DTCs P2043   Reductant Temperature Sensor Circuit Range/Performance 

P205C   Reductant Tank Temperature Sensor Circuit Low 

P205D   Reductant Tank Temperature Sensor Circuit High 

Monitor execution P2043 - At cold start conditions / extended soak time 

P205C, P205D – Continuous once valid signal from SENT sensor 

Monitor Sequence P2043 is inhibited by active P205C or P205D codes 

P205C, P205D – Diagnosed after P206C and P206D test ok 

Sensors OK P2043 - Ambient temp sensor, exhaust gas temp. sensor upstream SCR 
catalyst, engine coolant temperature sensor (downstream) 

P205C, P205D – Inhibited by P206B, P206C, P206D 

Monitoring Duration P2043 – 1 sec, once per trip 

P205C, P205D - 1sec 

 
Typical Reductant Tank Temperature Plausibility Check Entry Conditions: 

Entry Condition (P2043) Minimum Maximum 

Engine off timer 6 hours  

Reductant Tank Fluid level  3 kg 21 kg 

Max (ambient temp, SCR catalyst temp., engine coolant temp.) 
-  
Min (ambient temp., SCR catalyst temp., engine coolant temp.) 

-20°C Ambient 50°C (DEF) 

 
Typical Reductant Tank Temperature Plausibility Check Malfunction Thresholds 

P2043 - Reductant tank temperature – ambient temperature > 50 deg C  
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P205C – < - 60°C 

P205D – > 89.96°C 

 
 

Reductant Tank Level Sensor Plausibility Check 

Reductant Tank Level Sensor Plausibility Check Operation: 

DTCs P203B – Reductant Level Sensor "A" Circuit Range/Performance 

P203C – Reductant Level Sensor "A" Circuit Low 

P203D - Reductant Level Sensor "A" Circuit High 

Monitor execution continuous once valid signal from SENT sensor 

Monitor Sequence none 

Sensors/Actuators OK Reductant Level sensor signal range checks 

Monitoring Duration 60 seconds to register a malfunction 

 
 

Typical Reductant Tank Level Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

Voltage 8V 20V 

Reductant Tank Fluid level  0 kg 21 kg 

Temperature, ambient/reductant 0°C 50°C 

 
 

Typical Reductant Tank Level Sensor Plausibility Check Malfunction Thresholds: 

P203C – < 0mm 

P203D - > 200mm 

 
 

Reductant Quality Sensor Plausibility Checks 

 
Reductant Quality Sensor: 

DTCs P206B – Reductant Quality Sensor Range/Performance 

P206C – Reductant Quality Sensor Low 

P206D – Reductant Quality Sensor High 

P2BA9 - NOx Exceedance - Insufficient Reductant Quality 

Monitor execution Voltage within bounds, and amb temp completes 

Sensors/Actuators OK Key on, no CAN bus faults 

Circuit faults completed, valid signal from SENT sensor 

Monitoring Duration P206A – In plant or within 50km,  

P206B, P206C, P206D – 900 sec 

P2BA9 – 30 sec 
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Typical Reductant Quality Sensor Range/Performance Entry Conditions: 

Entry condition Minimum Maximum 

Battery Voltage  9 V 20 V 

Reductant Tank Fluid level 0 kg 21 kg 

Integrated Accelerations (mixing) 5  

Temperature, ambient/reductant 0°C 50°C 

 
Typical Reductant Quality Sensor Range/Performance Monitor Malfunction Thresholds: 

P206B – > 60% 

P206C – < 20% 

P206D – > 75% 

P2BA9 - < 29.5% 

 
 
Reductant Quality Sensor Adaption Check 

To improve production tolerances, the reductant sensor can utilize a single adaption (in plant or tank replacement).  
To adapt to these tolerances there is an End of Line adaption routine that will adapt if the reductant is within +-4% 
of 32.5%.  This has a maximum correction of 2% towards 32.5% nominal.  If greater than +-4% then a fault will be 
set. 

 
 
 

Reductant Quality Sensor Adaption: 

DTCs P206A - Reductant Quality Sensor 

Monitor execution Once in plant or new tank in service. 

Sensors/Actuators OK Key on, no CAN bus faults 

Circuit faults completed, valid signal from SENT sensor 
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Monitoring Duration P206A – no debounce 

 
Typical Reductant Quality Sensor Adaption Entry Conditions: 

Entry condition Minimum Maximum 

Battery Voltage  10 V 16 V 

Reductant Tank Fluid level 40 mm  

Distance Traveled 0 km 50 km 

Temperature Gradient (40 sec)  0.5°C 

Temperature 5°C 35°C 

Reductant Quality Signal 5 (high quality)  

Reductant Sensor on Time 120 sec  

First Fill Routine Complete  

 
Typical Reductant Quality Sensor Adaption Monitor Malfunction Thresholds: 

P206A - >+-4% concentration 
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Exhaust Gas Temperature Sensor Rationality Test 

Each EGT Sensor is checked continuously for proper circuit continuity and out of range high values.  In addition, a 
rationality test is performed once every drive cycle, after a soak of 6 hours or greater.  The rationality test consists of 
two components, the first being a comparison against modeled values, and the second being a key-on 4-way 
temperature sensor comparison.  At key-on, a temperature sample is taken of each of the following sensors: Exhaust 
Gas Temperature (EGT11), Exhaust Gas Temperature (EGT12), Exhaust Gas Temperature (EGT13), and Exhaust 
Gas Temperature (EGT14).  Once the engine starts and a cold start has been confirmed, the model comparison 
tests begin. The model comparison tests ensure that each sensor correlates with an expected modeled value, and 
a fault is set if the difference is significant (greater than upper threshold or less than lower threshold) and persistent.  
In the second rationality test, the temperature samples from 4 EGTs at key-on are compared against each other, 
and the temperature differences are compared against a threshold.  One sensor must fail key-on plausibility with 
three other sensors to set a fault.  If two or more sensors fail plausibility with  the remaining sensors,, then appropriate 
faults pointing to the faulty EGTs are set.  The first (model versus sensor) rationality tests rely on entry conditions 
that include engine on  time, minimum modeled temperature, minimum engine coolant temperature, and minimum 
engine torque.  Once the entry conditions have been met, the model comparisons continue for several minutes to 
ensure a robust detection.  The modeled value for EGT11 is based on Modeled Turbo Temperatures.  The modeled 
value for EGT12 is based on EGT11.  The modeled value for EGT13 is based on EGT12.  The modeled value for 
EGT14 is based on EGT13.  In addition, both plausibility tests depend on minimum engine soak time of 6 hours or 
more. 

 
Exhaust Gas Temperature (EGT) Sensor Circuit Check:  

DTCs P0545 – Exhaust Gas Temperature Circuit Low (Sensor 1) 

P0546 – Exhaust Gas Temperature Sensor Circuit High (Sensor 1) 

P2032 – Exhaust Gas Temperature Circuit Low (Sensor 2) 

P2033 – Exhaust Gas Temperature Sensor Circuit High (Sensor 2) 

P242C – Exhaust Gas Temperature Circuit Low (Sensor 3) 

P242D – Exhaust Gas Temperature Sensor Circuit High (Sensor 3) 

P2470 – Exhaust Gas Temperature Circuit Low (Sensor 4) 

P2471 – Exhaust Gas Temperature Sensor Circuit High (Sensor 4) 

P24C2 – Exhaust Gas Temperature Measurement System - Multiple 
Sensor Correlation Bank 1 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Exhaust Gas Temperature Sensor Circuit Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9 V 16.25 V 

Key On 

 
Typical Exhaust Gas Temperature Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 volts   or   voltage > 2.66 volts  
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The Exhaust Gas Temperature Sensor is a PTC Thermistor that provides an analog output voltage proportional to 
the exhaust gas temperature. This EGT sensor is capable of being used anywhere in the exhaust gas stream. 
Some possible applications are listed below: 
 

EGT   Exhaust Gas Temp 
EGR_CIT  EGR Cooler Inlet Exhaust Gas Temp 
EGR_COT  EGR Cooler Outlet Exhaust Gas Temp 
DPF_IN  Diesel Particualte Filter Inlet Exhaust Gas Temp 
DPF_OUT  Diesel Particulate Filter Outlet Exhaust Gas Temp 
SCR_IN  SCR Inlet Exhaust Gas Temp 
SCR_OUT  SCR Outlet Exhaust Gas Temp 

 
EGT Sensor Transfer Function 

Vout = (Vref * R sensor) / (1K + R sensor) 

Response Time: 1 time constant = 15 sec for 300 deg C step @ 10m/sec gas flow 

Volts A/D Counts in PCM Ohms Temperature, deg C 
0.10  short circuit n/a 
0.71  171 -40 
0.82  202 0 
1.06  277 100 
1.27  350 200 
1.45  421 300 
1.61  490 400 
1.75  556 500 
1.88  619 600 
1.99  691 700 
2.09  740 800 
2.14  768 850 
2.34   1100 
2.66  open circuit n/a 
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Exhaust Gas Temperature Rationality Check  

DTCs Sensor vs. Model Plausibility 

P0544 – Exhaust Gas Temperature Sensor Circuit (Sensor 1) 

P2031 – Exhaust Gas Temperature Sensor Circuit (Sensor 2) 

P242A – Exhaust Gas Temperature Sensor Circuit (Sensor 3) 

P246E – Exhaust Gas Temperature Sensor Circuit (Sensor 4) 

Sensor to Sensor Plausibility 

P2080 - Exhaust Gas Temperature Sensor Circuit Range/Performance 

(Bank 1, Sensor 1) 

P2084 - Exhaust Gas Temperature Sensor Circuit Range/Performance 

(Bank 1, Sensor 2) 

P242B - Exhaust Gas Temperature Sensor Circuit Range/Performance 

(Bank 1, Sensor 3) 

P246F - Exhaust Gas Temperature Sensor Circuit Range/Performance 

(Bank 1, Sensor 4) 

Monitor Execution Once per driving cycle. 

Monitor Sequence Correlation Test completes after the Model Comparison Tests once the 

cold start is detected. 

Sensors OK  

Typical Monitoring Duration Model Comparison Test Monitor Duration is 200 to 400 seconds. 

 
Typical Exhaust Gas Temperature Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

P2080, P2084, P242B, P246F:   

Engine off time 6 hours  

Ambient Temperature -40 deg C  

Engine speed 10 RPM  

P0544, P2031, P242A, P246F:   

Engine operating mode Not in particulate filter regeneration  

Temperature of sensor to be 
diagnosed: 

25 deg C 500 deg C 

Change of temperature over 10 
second period 

 324 deg C 
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Typical Exhaust Gas Temperature Rationality Check Thresholds:  

Each EGT Rationality is confirmed against 3 other sensors (absolute temperature difference thresholds): 

Key-On Comparison Threshold 50 deg C 

Modeled Comparison Threshold 75 and -180 deg C for EGT11, ±80 deg C for EGT12, ±60 deg C for 
EGT13, ±60 deg C for EGT14 

Modeled Comparison Duration Comparison Test will run for 200 to 400 seconds.  Fault must persist 
for 20 seconds for robust detection. 

 
Diesel Particulate  Filter Over Temperature Check:  

DTCs P200C– Diesel Particulate Filter Over Temperature (Bank1) 

P200E – Catalyst System Over Temperature (Bank 1) 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 3 sec. 

Thresholds P200C – Pre DPF > 830C or Post DPF > 950C or Post DPF Temp 
Sensor Circuit failure 

P200E - The conditions for P200C have been met for 3 seconds and  

vehicle speed is less than 1 km/hr 

 
Diesel Particulate Filter Pressure Sensor  

All Ford diesel applications have a pressure sensor in the exhaust.  For 6.7L F250-F550 applications and all 3.2L 
applications, this sensor is a gage pressure sensor.  For 6.7L F650-F750 applications, this sensor is a “delta-
pressure” sensor that measures the difference in pressure across the diesel particulate filter.  Regardless of sensor 
type, the fault codes described below are used for pressure sensor circuit and plausibility faults. 

 
Diesel Particulate Filter Pressure (DPFP) Sensor Circuit Check:  

DTCs P2454 – Particulate Filter Pressure Sensor "A" Circuit Low 

P2455 – Particulate Filter Pressure Sensor "A" Circuit High 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 2 sec. 

 
Typical Diesel Particulate Filter Pressure Sensor Circuit Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9 V 16.25 V 

Key On 

 
Typical Diesel Particulate Filter Pressure Sensor Circuit Check Malfunction Thresholds: 

Voltage < 0.10 volts   or   voltage > 4.90 volts  
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DPFP Sensor Transfer Function (6.7L F250-F550) 

DPFP volts =  0.082 * kPaG Delta Pressure) + 0.45 

Volts A/D Counts in PCM Delta Pressure, kPa Gauge 
0.10 20 -4.3 
0.45 92 0 
1.27 260 10 
2.09 428 20 
2.91 595 30 
3.73 763 40 
4.55 931 50 
4.90 1003 54.3 

 
DPS Sensor Transfer Function (6.7L F650-F750) 

DPFP volts =  0.082 * kPaG Delta Pressure) + 0.45 

Volts Delta Pressure, kPa Gauge 
0.5 0.0 
1.0 4.4 
1.6 9.6 
2.0 13.1 
2.6 18.4 
3.0 21.9 
3.6 27.1 
4.0 30.6 
4.6 35.9 
4.8 37.6 

 
Diesel Particulate Filter Pressure Offset Test 

The DPFP Sensor is checked during after-run conditions (period where the key is turned off, however the ECU is 
still powered), to verify that the sensor has not drifted from the ambient with no exhaust flow.  This test is performed 
by comparing the sensed pressure to a threshold (due the gauge sensor, this value should be 0) 
 

Diesel Particulate Filter Pressure Sensor Offset Check  

DTCs P2452 – Particulate Filter Pressure Sensor "A" Circuit 

Monitor Execution Afterrun 

Monitor Sequence None. 

Sensors OK P2454, P2455 

Typical Monitoring Duration 1 second. 

 
Typical Diesel Particulate Filter Pressure Sensor Offset Check 
Thresholds: 

 

Exhaust Pressure Sensor value   >   1 kPa 
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Diesel Particulate Filter Pressure Rationality Test 

Diesel Particulate Filter Pressure Sensor Rationality Check  

DTCs P2453 – Particulate Filter Pressure Sensor "A" Circuit 
Range/Performance 

Monitor Execution Continuous. 

Monitor Sequence None. 

Sensors OK  

Typical Monitoring Duration 2 seconds. 

 
Typical Diesel Particulate Filter Pressure Sensor Rationality Check Entry Conditions: 

Entry Condition Minimum Maximum 

Exhaust Volume 500 m3/hour None. 

 
Typical Diesel Particulate Filter Pressure Sensor Rationality Check 
Thresholds: 

 

Exhaust Pressure Sensor value   <   1 kPa 

 
 
 

  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 192 OF 242 

 

DRIVER INPUT DEVICES 

Accelerator Pedal Diagnostics 

Accelerator Pedal Diagnostic Circuit and Plausibility Checks: 

DTCs P2122 – Throttle/Pedal Position Sensor/Switch "D" Circuit Low 

P2123 – Throttle/Pedal Position Sensor/Switch "D" Circuit High 

P2127 – Throttle/Pedal Position Sensor/Switch "E" Circuit Low  

P2128 – Throttle/Pedal Position Sensor/Switch "E" Circuit High 

P2138 – Throttle/Pedal Position Sensor/Switch "D"/"E" Voltage Correlation 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration 0.3 seconds 

 
Typical Accelerator Pedal Diagnostic Thresholds: 

P2122 – Observed voltage on first pedal track <0.25V 

P2123 – Observed voltage on first pedal track >4.75V 

P2127 – Observed voltage on second pedal track <0.25V 

P2128 – Observed voltage on second pedal track > 4.75V 

P2138 – The absolute value of the difference between ((voltage on pedal track 1)/2 – voltage on pedal track 2) 
exceeds a threshold dependent on pedal track 2 voltage (0.25V @ pedal track 2 voltage of 1.2V, 
0.5V @ pedal track 2 voltage of 1.96V) 

 
Brake Switch Diagnostics 

Brake Switch Plausibility Checks: 

DTCs P0504 – Brake Switch "A"/"B" Correlation 

P0572 – Brake Switch "A" Circuit Low 

P0573 – Brake Switch "A" Circuit High 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration Varies with driving conditions 

 
Typical Brake Switch Diagnostic Thresholds: 

P0504 – Brake switches disagree (pressed/not pressed) for 40 braking events 

P0572 – No brake switch activation seen for 40 inferred braking events 

P0573 – Brake switch activation seen for 40 inferred acceleration events 
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ENGINE OUTPUTS 

Turbocharger Actuator Jammed Detection (Turbocharger Position Sensor Equipped Only) 

If the engine is equipped with a turbocharger position sensor, and the turbocharger governor deviation is too positive 
or negative, then a fault will be set indicating the turbocharger vanes are jammed. 

Turbocharger Actuator Jammed Detection Operation: 

DTCs P2598 – Turbocharger Boost Control Position Sensor “A” 

Performance – Stuck Low 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  10 s 

 
Typical Actuator Jammed Valve Entry Conditions: 

Entry Condition Minimum Maximum 

Engine speed 500 rpm  

Adaptive Learning Not Active   

 
Typical Turbocharger Valve Jammed Check (P042E) Malfunction Thresholds: 

Desired turbocharger position – actual turbocharger position > 9.99% or Desired turbocharger position – actual 
turbocharger position < -9.99% 

 

Turbocharger Actuator Signal Range Check 

The diagnostics for the circuit range check on the PWM signal to the turbocharger VGT actuator are internal to the 
PWM power-stage.  Open load, short-circuit to ground, and short-circuit to battery are detected on the single control 
line to the actuator. 

Turbocharger Control Circuit Open Load/Short to Ground/Short to Power: 

DTCs P132A - Turbocharger/Supercharger Boost Control "A" Electrical 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 2 seconds to register a malfunction 

 
EGR Valve Actuator Signal Range Check 

The diagnostics for the circuit range check on the PWM signal to the EGR valve are internal to the h-bridge PWM 
power-stage.  Short-circuit to ground, and short-circuit to battery are detected on both the positive and negative 
control lines to the actuator. 

EGR Valve Actuator Short Circuit  (P0489/P0490) Check Operation: 

DTCs P0489 – EGR "A  Control Circuit Low, 

P0490 – EGR "A" Control Circuit High 
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Monitor execution Continuous; when Power-stage ON 

Monitor Sequence None 

Monitoring Duration 0.35 seconds to register a malfunction 

 
EGR Valve Offset Learn Limits 

When the engine is shut down with ECT > 70 C (typical)  an offset learn is performed on the EGR valve. If the learned 
values are outside the calibrated limits, a P0404 is set.  Two offset learned values are generated due to lash in the 
EGR valve gearset and the EGR valve position being measured at the motor side of the gearset.  The “Min” learn is 

the position where the motor is pressing the valve into the seat.  The “Edge” learn is the position just before the valve 
starts to lift off the seat where the lash in the gearset has been taken up.   
 

EGR Valve Offset Learn Limits : 

DTCs P0404 – Exhaust gas recirculation (EGR) “A” control circuit range 

/ performance 

P049D – EGR “A” Control Position Exceeded Learning Limit (3.0L 
and 1.5L Only) 

Monitor execution At completion of offset learn 

Monitor Sequence None 

Monitoring Duration  Immediate at completion of offset learn 

 
EGR Valve Offset Learn Limits Entry Conditions: 

Entry Condition Minimum Maximum 

EGR valve offset learning complete   

 
EGR Valve Offset Learn Limits Malfunction Thresholds: 

“Edge” Offset Learn  < 7.5  or  “Edge” Offset Learn >32.5  or “Min” Offset Learn  < 0  or  “Min” Offset Learn >25   

 
  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 195 OF 242 

EGR Valve Actuator Jammed Detection 

The EGR valve has a component level diagnostic to make sure that the valve is not stuck or sticking in a manner 
such that it cannot reach the desired position.  The monitor runs if a jammed valve is not already detected, position 
control is in closed-loop control, and adaptive learning is not active.  A minimum engine speed is used as an entry 
condition.  
 
If the position governor deviation is above a maximum calibrated threshold then counter starts to count up for the 
detection of a permanent positive control fault.  If the counter reaches a calibrated threshold then a jammed valve 
malfunction is detected.  Similarly, if the position governor deviation is below a minimum calibrated threshold then a 
second counter starts to count up for the detection of permanent negative control deviation fault.  If the counter 
reaches a calibration threshold then a jammed valve is detected. 
 

EGR Valve Jammed Check Operation: 

DTCs P042E – Exhaust Gas Recirculation "A" Control Stuck Open 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  5 seconds to register a malfunction 

 
Typical Actuator Jammed Valve Entry Conditions: 

Entry Condition Minimum Maximum 

Governor Active (closed-loop position control)   

Adaptive Learning Not Active   

Jammed Valve Fault Not Present on Actuator   

RPM 700 rpm  

 
Typical EGR Valve Jammed Check (P042E) Malfunction Thresholds: 

Position Error > 8.60 or Position Error < -8.60 

 
Throttle Valve Actuator Signal Range Check 

The diagnostics for the circuit range check on the PWM signal to the throttle valve are internal to the h-bridge PWM 
power-stage.  Short-circuit to ground, and short-circuit to battery are detected on both the positive and negative 
control lines to the actuator. 

Throttle Valve Actuator Short Circuit (P02E2/P02E3) Check Operation: 

DTCs P02E2- Diesel Intake Air Flow Control Circuit Low;                             
P02E3- Diesel Intake Air Flow Control Circuit High 

Monitor execution Continuous; when power stage ON 

Monitor Sequence None 

Monitoring Duration 0.2 seconds to register a malfunction. 
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Throttle Valve Offset Learn Limits 

When the engine is shut down with ECT > 70 C (typical) an offset learn is performed on the Throttle valve. If the 
learned value is outside the calibrated limits, a P0488 is set.  The Throttle offset learn is for the open position of the 
throttle. 
 

Throttle Valve Offset Learn Limits: 

DTCs P0488 – Exhaust gas recirculation throttle control “A” control 

circuit range / performance 

P02FA – Diesel Intake Air Flow Position Sensor 
Minimum/Maximum Stop Performance (3.0L and 1.5L Only) 

Monitor execution At completion of offset learn 

Monitor Sequence None 

Monitoring Duration  Immediate at completion of offset learn 

 
Throttle Valve Offset Learn Limits Entry Conditions: 

Entry Condition Minimum Maximum 

Throttle valve offset learning complete   

 
Throttle Valve Offset Learn Limits Malfunction Thresholds: 

“Min” Offset Learn  < -11  or  “Min” Offset Learn >10   

 
Throttle Valve Actuator Jammed Detection 

The throttle valve has a component level diagnostic to make sure that the valve is not stuck or sticking in a manner 
such that it cannot reach the desired position.  The monitor runs if a jammed valve is not already detected, position 
control is in closed-loop control, and adaptive learning is not active.   
 
If the position governor deviation is above a maximum calibrated threshold then counter starts to count up for the 
detection of a permanent positive control fault.  . If the counter reaches a calibrated threshold then a jammed valve 
malfunction is detected.  Similarly, if the position governor deviation is below a minimum calibrated threshold then a 
second counter starts to count up for the detection of permanent negative control deviation fault.  If the counter 
reaches a calibration threshold then a jammed valve is detected. 
 
A special case exists if the throttle is jammed in the closed position during crank.  When the throttle is jammed in the 
closed position the engine is unable to start.  The counter counts up more quickly to allow for the fault to be detected 
before the crank ends.   
 

Actuator Jammed Valve Check Operation: 

DTCs P02E1 – Diesel Intake Air Flow Control Performance,  

P02E4 – Diesel Intake Air Flow “A” Control Stuck Open (3.0L and 

1.5L Only) 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  5 seconds to register a fault during normal operation.  1 second to 
register a malfunction during crank. 
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Typical Actuator Jammed Valve Entry Conditions: 

Entry Condition 

Governor Active (closed-loop position control) 

Adaptive Learning Not Active 

Jammed Valve Fault Not Present on Actuator 

 
Typical Throttle Jammed Valve Check  (P02E1) Malfunction Thresholds: 

Position Governor Deviation > 12.5% or <-12.5 %  

 
ECB Valve Actuator Signal Range Check 

ECB Actuator Open-Load Check Operation: 

DTCs P2425 - Exhaust Gas Recirculation Cooling Valve Control Circuit Open Load 

Monitor execution Continuous; 

Monitor Sequence None 

Monitoring Duration 2 seconds to register a malfunction 

 
ECB Actuator Short-Circuit  (P2426/P2427) or (P245C/P245D) Check Operation: 

DTCs P2426- Exhaust Gas Recirculation Cooling Valve Control Circuit Low, P2427- 
Exhaust Gas Recirculation Cooling Valve Control Circuit High 

P245C – EGR Cooler Bypass Control Circuit Low (Bank 1) - 1.5L only 

P245D – EGR Cooler Bypass Control Circuit High (Bank 1) - 1.5L only  

Monitor execution Continuous;  

Monitor Sequence None 

Monitoring Duration 2 seconds to register a malfunction. 
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Engine Over Speed Monitor 

Engine Over Speed check is performed continuously during each drive cycle. The function detects engine 
overspeed when a certain calibratable engine−speed threshold has been exceeded for certain period of time; this 
malfunction criteria sets. This monitor is set not to heal during same drive cycle. 

 
Engine Over Speed Check:  

DTCs P0219 - Engine Overspeed Condition 

Monitor Execution Continuous 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 0.1 Sec to register a malfunction 

 
Engine Over Speed Check Entry Conditions: 

Key On 

 
Engine Over Speed Check Malfunction Thresholds: 

6.7L - If engine speed > 4200 rpm 

3.2L – if engine speed > 5390 rpm 
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Engine Control Unit (ECU) Monitor Operation: 

DTCs P0600 - Serial Communication Link 

P0601 - Internal Control Module Memory Checksum Error 

P0603 – Internal Control Module Keep Alive Memory (KAM) Error 

P0606 - Control Module Processor 

P0607 - Control Module Performance 

P060A - Internal Control Module Monitoring Processor Performance 

P060B - Internal Control Module A/D Processing Performance 

P060D - Internal Control Module Accelerator Pedal Position Performance 

P0611 – Fuel Injector Control Module Performance 

P061A - Internal Control Module Torque Performance 

P061B - Internal Control Module Torque Calculation Performance 

P061C - Internal Control Module Engine RPM Performance 

P062B - Internal Control Module Fuel Injector Control Performance 

P062F - Internal Control Module EEPROM Error 

P06A6 - Sensor Reference Voltage "A" Circuit Range/Performance 

P06A7 - Sensor Reference Voltage "B" Circuit Range/Performance 

P06A8 - Sensor Reference Voltage "C" Circuit Range/Performance 

P167F - Non-OEM Calibration Detected 

P2507 - ECM / PCM Power Input Signal Low 

P2508 - ECM / PCM Power Input Signal High 

P0642 – Sensor Reference Voltage "A" Circuit Low 

P0643 – Sensor Reference Voltage "A" Circuit High 

P0652 – Sensor Reference Voltage "B" Circuit Low 

P0653 – Sensor Reference Voltage "B" Circuit High 

P119F – Internal Control Module Fuel Pressure Control Performance 

P2610 – ECM / PCM Engine Off Timer Performance 
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Monitor Execution P0600, P0603, P0606,  P060A, P060B, P060D, P0611, P061A, P061B, P061C, 

P062B, P062F, P06A6, P06A7, P06A8, P167F, P2507, P2508, P0642, P0643, 
P0652, P0653, P119F, P2610 – Continuous 

P0601 – Postdrive  

P0607 – 20 sec 

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration P0600, P0601, P0603, P0606, P060A, P060B, P060D, P061B, P061C,  

P062B, P062F, P06A6, P06A7, P06A8, P167F, P2507, P2508, P0611 – 5 sec 

P061A – 0.1 sec , P2610 – 8 sec 

P0642, P0643, P0652, P0653 – 0.5 sec 

P119F – 0.5 sec 

 
Typical Engine Control Unit (ECU) Monitor Entry Conditions: 

Entry condition Minimum Maximum 

P0600, P0603, P0606, P0607, P060A, P060B, P060D, P061A, P061B, P061C, 
P062B, P062F, P06A6, P06A7, P06A8, P167F, P2507, P2508, P2610: 

ECU energized (key-on, engine running, or post-drive before ECU shutdown) 

  

Engine speed (as calculated by monitoring function) 1000 RPM  

P0601: Post-drive   

P0611: Engine running or cranking   

 
Typical Internal Fuel Pressure Control Performance Entry Conditions: 

Entry condition Minimum Maximum 

P119F:   

Fuel Pressure Sensor voltage  0.14 V 4.94 V 

Fuel Pressure Sensor gradient  80 Mpa 120 

Engine RPM 992  
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Typical Engine Control Unit (ECU) Monitor Malfunction Thresholds: 

P0600 – – A data transfer between chips in the ECU either is not possible or has invalid check bytes 

OR Communication is interrupted between the CPU and the monitoring module 

P0601 – An error is detected in the post-drive ROM test 

P0603 – Voltage on the separate power supply for the ECU engine off timer chip (power supply used when the main 
ECU is shut down) is < 0.25V (normal operation: battery voltage ~12V) 

P0606 – A communications error exists between the powerstage controller chip and the CPU OR an internal chip 
error has been detected within the voltage generation/monitoring system for the ECU OR voltage at 5V supply in 
ECU is <4.7V or > 5.3V 

P0607 – Five errors with internal ECU communication with the monitoring module chip are detected 

P060A – An irreversible error occurs with an operating system function call OR An irreversible error occurs in the 
test of the monitoring module 

P060B – Failure on power-up calibration done for the A/D conversion module and A/D conversion time performed 
on ECU start OR >249 mV reading in the cycle following grounding of a specific voltage OR Cyclical conversion of 
a predetermined voltage results in <4727 mV or >4830 mV reading. 

P060D – If either pedal voltage 1 or pedal voltage 2 < 742 mV and (pedal voltage 1) – 2 * (pedal voltage 2) > 547 
mV OR If pedal voltage 1 and pedal voltage 2 >= 742 mV and (pedal voltage 1) – 2 * (pedal voltage 2) > 1055 mV 

P0611 – If the raw voltage detected by an internal ECU voltage measurement for fuel system Nominal Voltage 
Calibration falls below 0 mV or above 3300 mV for the monitoring duration 

P061A – Commanded inner torque > permissible inner torque at current engine operating condition 

P061B – The energizing time for Zero Fuel Calibration is <10 ms or > 850 ms (beyond limits for P02CC-P02DA) OR 
The difference between programmed energizing time and actual energizing time exceeds 127.2 us or The requested 
time for start of energizing of a given fuel injection is outside the crank angle regime permitted for that injection  

OR The correction in requested fuel injection quantity due to transient pressure effects within the fuel injector as 
calculated by the control software and as calculated by the monitor exceeds 5 mg for an injection 

P061C – The engine speed calculated by the control software and the engine speed calculated by the monitor 
deviate by more than 400 RPM 

P062B – If an error is detected in a requested post injection OR If requested energizing time exceeds 200 us when 
the controller is operating in overrun/decel fuel shut-off mode 

P062F – An error is detected in an EEPROM read, write, or erase operation 

P06A6 – Voltage output of sensor supply 1 is <4.7 V or >5.3 V 

P06A7 – Voltage output of sensor supply 2 is <4.7 V or >5.3 V 

P06A8 – Voltage output of sensor supply 3 <4.7 V or >5.3 V 

P167F – a non-OEM calibration has been detected 

P2507 – The 5V internal ECU supply is <4.2 V 

P2508 – The 5V internal ECU supply is > 5.5 V 

P0642 – The sensor reference “A” ECU voltage < 4.75V  

P0643 – The sensor reference “A” ECU voltage > 5.25V 

P0652 – The sensor reference “B” ECU voltage < 4.75V  

P0653 – The sensor reference “B” ECU voltage > 5.25V  

P2610 –  If, during a key off event, engine coolant temperature decreases by 30 degrees and the engine off timer 
has not incremented at least 1200 seconds OR If, while running for 1200 seconds as measured by ECU timer, the 
timer used for engine off time and the time as determined by the secondary timer differ by at least 100 seconds OR 
In afterrun, if a requested 8 second stop timer measurement is <7.52 seconds or >8.48 seconds 
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Idle Speed and Fuel Monitor Operation: 

DTCs P0506 - Idle Control System - RPM Lower Than Expected 

P0507 - Idle Control System - RPM Higher Than Expected 

P054E - Idle Control System - Fuel Quantity Lower Than Expected 

P054F - Idle Control System - Fuel Quantity Higher Than Expected 

Monitor Execution P0506, P0507, P054E,  P054F – Continuous 

Monitor Sequence None 

Sensors OK ECT, CKP  

Typical Monitoring Duration P0506 – 5 sec 

P0507 – 5 sec 

P054E – 5 sec 

P054F – 5 sec  

 
Typical Idle Speed and Fuel Monitor Entry Conditions: 

Entry condition Minimum Maximum 

P0506, P0507:   

Engine idle speed governor active    

Engine Coolant Temperature (°C) 0 120 

Vehicle Speed (kph)  1 

Engine RPM 300 (stall speed) 1500 (300 rpm above max 
requestable idle speed) 

P054E, P054F:   

Engine running   

Vehicle speed  0 mph 

Difference between observed and 
target idle speed 

 160 RPM 

Accelerator pedal input  0% 

RPM gradient  100 RPM/sec 

Engine operating mode Normal (no post injection)  

Time in normal operating mode 5 sec  

Power Take off Not occurring  

Transmission status Not in park/neutral  

Gradient of fuel quantity requested  20 mg/stroke/sec 

Total distance traveled over vehicle life 100 km  

Barometric pressure 50 kPa  

Engine coolant temperature 70 deg C  

 
Typical Idle Speed and Fuel Monitor Malfunction Thresholds: 
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P0506 – If observed idle speed is 100 or more RPM below requested idle speed 

P0507 – If observed idle speed is 160 or more RPM above requested idle speed 

P054E – If calculated torque required for idle < 50 Nm (less for 3.2L) 

P054F – If calculated torque required for idle > 157 Nm (less for 3.2L) 
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Lack of Communication 

CAN Communications Error 
The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM.  

ECU CAN Communication Malfunctions  

DTCs U0073 - Control Module Communication Bus "A" Off 

U0074 - Control Module Communication Bus "B" Off 

U0101 - Lost Communication with TCM 

U0102 - Lost Communication with Transfer Case Control Module 

U0121 - Lost Communication With Anti-Lock Brake System (ABS) Control Module 

U0151 - Lost Communication With Restraints Control Module 

U0212 - Lost Communication With Steering Column Control Module 

U029D - Lost Communication With NOx Sensor "A" 

U029E - Lost Communication With NOx Sensor "B" 

U0307 - Software Incompatibility with Glow Plug Control Module 

U0407 - Invalid Data Received from Glow Control Module 

U059E - Invalid Data Received from NOx Sensor "A" 

U059F - Invalid Data Received from NOx Sensor "B" 

U0002 -  High Speed CAN Communication Bus Performance 

U1013 – Invalid Internal Control Module Monitoring Data Received from TCM 

U010E – Lost Communication with Reductant Control Module 

U0140 – Lost Communication with Body Control Module 

U02A2 – Lost Communication with Reductant Quality Module 

U0155 – Lost Communication with Instrument Panel Cluster (IPC) Control 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration continuous 
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Typical Malfunction Thresholds 

U0073 – CAN Chip Driver detect CAN line short or open > 10 ms  

U0074 – CAN Chip Driver detect CAN line short or open > 10 ms 

U0101 – TCM master message not received > 1 sec 

U0102 – TCCM master message not received > 5 sec 

U0121 – ABS master message not received > 5 sec 

U0151 – RCM master message not received > 10 sec 

U0212 – SCCM master message not received > 5 sec 

U029D – NOx Sensor "A" master message not received > 1 sec 

U029E – NOx Sensor "B" master message not received > 1 sec 

U0307 – Glow module reporting "safe glow" mode 

U0407 - Calibration Verification Number not received by ECU 

U059E - Calibration Verification Number not received by ECU 

U0002 -  ECM transmit CAN buffer overload > 5 sec 

U1013 – invalid data received from TCM > 5 sec 

U010E – RDCM master message not received > 5 sec 

U0140 – BCM master message not received > 5 sec 

U02A2 – RDQM master message not received > 5 sec 

U0155 – IPC master message not received > 5 sec 

 

Vehicle speed is received by the ECU over CAN from the ABS system or (if the ABS system is faulted on all 4 
wheel speed sensors) the TCU through Output Shaft Speed calculation to wheel speed 

VS Communication Plausibility Malfunctions  

DTCs P0500  Vehicle Speed Sensor "A" 

Monitor execution continuous 

Monitor Sequence None 

Sensors OK not applicable 

Monitoring Duration continuous 

 
Typical Malfunction Thresholds 

VS signal is missing from the CAN system for 0.5 Seconds. 
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Active Grill Shutter Control – 3.0L and 1.5L Only 

The 3.0L and 1.5L engines are equipped with Active Grill Shutters (AGS) that are controlled by the ECU.  For the 
3.0L only there are two sets of grill shutters, upper “A” and lower “B”, and each has diagnostics related to endstop 

detection, internal electrical faults, loss of communication with the AGS hardware, overtemperature, blockage/stuck, 
under and over voltage of the actuator.  The 1.5L has only one set of grill shutters and has the corresponding monitors 
for it. 

 

Figure above:  This figure shows a grill shutter viewed from the outside grill for 3.0L only.  The blue parts form a 

duct keeping incoming air from flowing around the radiator. 

 

Figure above:  AGS actuator (top and bottom view) 

Active Grill Shutter Endstop Detection will set a fault when the AGS does not detect an endstop when expected.  
There are two scenarios under which the endstop is expected, during the self-calibration of the AGS or when it is 
commanded via the ECU.   

Active Grill Shutter Endstop Detection: 

DTCs P05A1 – Active Grille Air Shutter “A” Position Sensor 

Minimum/Maximum Stop 

P05B0 – Active Grille Air Shutter “B” Position Sensor 

Minimum/Maximum Stop  

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  10 seconds. 

 
 

Typical Active Grille Shutter Endstop Entry Conditions: 

Entry Condition 
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Commanded to an endstop (Fully closed or fully open position) 

AGS self-learning events > 5 

 
Typical Active Grille Shutter Endstop Malfunction Thresholds: 

Commanded vs. Actual final shutter position when calibrating AGS fully closed during self-cal > 40 deg 

Commanded vs. Actual final shutter position when calibration AGS fully open during self-cal > 20 deg 

Commanded vs. Actual final shutter position during normal operation towards fully closed/open position > 20 
deg 

 

Active Grille Air Shutter Control Circuit/Open monitor will detect a failure when there is an internal fault detected by 
the AGS actuator.   

Active Grill Shutter Control Circuit Open Detection: 

DTCs P05A2 – Active Grille Air Shutter “A” Control Circuit/Open 

P05B1 – Active Grille Air Shutter “B” Control Circuit/Open  

Monitor execution Open coil check is performed once at the beginning and once 
500ms after the end of each movement.   

Short coil check is performed continuously. 

Monitor Sequence None 

Monitoring Duration  10 seconds. 

 
 

Typical Active Grille Shutter Control Circuit Open Entry Conditions: 

Entry Condition 

Initiation of movement command 

 
Typical Active Grille Shutter Control Circuit Open Malfunction Thresholds: 

Shorted or open motor coil detected by the microcontroller inside the actuator = TRUE 

 

Loss of communication faults with AGS can be set when the AGS controller is not communicating with the ECU. 

Active Grill Shutter Loss of Communication Detection: 

DTCs U0284 – Loss Communication with Active Grille Air Shutter 
Module “A” 

U0285 – Loss Communication with Active Grille Air Shutter 
Module “B” 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  Immediate 
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Typical Active Grille Shutter Supply Voltage Entry Conditions: 

Entry Condition Minimum Maximum 

Key on   

Time since engine start 5 s  

Battery voltage 10.0V 16.26 V 

Afterrun or pre-drive is not active   

 
 

Typical Active Grille Shutter Loss of Communication Malfunction Thresholds: 

Time signal is missing from AGS module > 10 sec 

 

When the actuator has detected it is overtemperature a fault can be set.  The junction temperature inside the ASIC 
controller chip is normally 2-20 degrees higher than ambient temperature, depending on the motor-usage, during a 
non-faulted event. 

Active Grill Shutter Module Overtemperature Detection: 

DTCs P05C0 – Active Grille Air Shutter Module “A” Over Temperature 

P05C1 – Active Grille Air Shutter Module “B” Over Temperature 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  10 sec 

 
 

Typical Active Grille Shutter Module Overtemperature Entry Conditions: 

Entry Condition 

None 

 
Typical Active Grille Shutter Module Overtemperature Malfunction Thresholds: 

Actuator junction temperature inside ASIC controller chip > 140 deg C 

 

AGS is also monitored in case the shutter is stuck due to a blockage.  This monitor will detect a blockage between 
the open and closed position of the AGS or if the angle between the endstops after self-calibration is too small. 

Active Grill Shutter Performance Detection: 

DTCs P059F – Active Grille Air Shutter “A” Performance/Stuck Off 

P05AE – Active Grille Air Shutter “B” Performance/Stuck Off 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  300 sec 

 
 

Typical Active Grille Shutter Performance Entry Conditions: 
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Entry Condition 

AGS self-learning events > 5 

AGS freeze mode is active (AGS will enter freeze mode when ambient temperature is below  2 degC and 
engine coolant temperature is below 110 degC) 

 
Typical Active Grille Shutter Performance Malfunction Thresholds: 

Command vs. Actual final shutter position when calibrating AGS fully open during self-learning event > 20 deg 

Command vs. Actual final shutter position during normal operation conditions towards fully closed/open position 
> 6 deg 

 

When the AGS supply voltage is low the following faults can be set. 

Active Grill Shutter Supply Voltage Detection: 

DTCs P05A7 – Active Grille Air Shutter “A” Supply Voltage Circuit Low 

P05B6 – Active Grille Air Shutter “B” Supply Voltage Circuit Low 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration  Instantaneous 

 
Typical Active Grille Shutter Supply Voltage Entry Conditions: 

Entry Condition Minimum Maximum 

Key on   

Time since engine start 5 s  

Battery voltage 9.0V 16.26 V 

 
 

Typical Active Grille Shutter Supply Voltage Malfunction Thresholds: 

Internal supply voltage measured by the ASIC controller chip < 6.9 V 

 

GLOW PLUGS AND GLOW PLUG CONTROL MODULE (GPCM) FOR 6.7L AND 

3.0L   

The diesel engine uses glow plugs to assist with cold weather starting and combustion until the cylinder is warm 
enough to operate normally.  The glow plugs are duty cycle controlled and will overheat if constant 12V is applied. 

The glow plugs are operated by the Glow Plug Control Module (GPCM).  It contains 8 high current smart MOSFET 
drivers, one for each glow plug.  Glow time and intensity are calculated on the basis of CAN signals (rpm, torque, 
engine coolant temp, air temp and BARO.)  The module also contains 3 drivers for the DEF (NOx reductant) heating 
and thawing system. 
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Glow Plug and Glow Plug Control Module (GPM) 
 
The GPCM is connected to the ECU via Diesel high speed CAN.  All data and diagnostics pass over this non-public 
communication bus.  The standard operating voltages for the GPCM are 6.5 volts to 16 volts.  Limited operation 
between 5.5v and 6.5v on the lower range and no operation below 5.5v. Glow function is disabled below 6.5v and 
above 16.5v. 

Glow Plug Module Operational Checks: 

DTCs U0106 – Lost Communication with GPCM 

P0381 – Glow Plug/Heater Indicator Circuit 

P064C – Glow Plug Control Module  

P06DF – Glow Plug Module Memory Checksum Error 

P0384 – Glow Plug Module System Voltage 

P052F – Glow Plug Module 1 System Voltage  

P20C2 – Reductant Heater "C" Control Performance 

P263C -  Glow Plug Driver Performance 

P06E5 -  Glow Plug Control Module 1 Performance 

P263E -  Glow Plug Control Module 1 Over Temperature 

Monitor execution P06DF, P0381 at power up, otherwise continuous 

Monitor Sequence None 

Sensors OK None 

Monitoring Duration ~1 second to register a malfunction 
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Glow Plug Module: Malfunction Thresholds: 

Communication lost for > 5 seconds 

Cluster detects wait to start lamp in wrong state (off when commanded on) 

Any internal driver circuits detect fault (not switching or over temp) > 1 sec (glow plugs, DEF heaters or relay) 

RAM checksums do not match expected 

GPCM main power feed voltage too low / too high / open circuit (< 6.5 volts or > 16 volts)  

Low voltage detected on the Reductant Heater Circuit "C" < 5 volts 

Glow plug module controller internal temperature > 150°C 

 

Glow Plug Circuit Open Load Check Operation: 

DTCs P0671 – Cylinder 1 Glow Plug Circuit / Open 

P0672 – Cylinder 2 Glow Plug Circuit / Open 

P0673 – Cylinder 3 Glow Plug Circuit / Open 

P0674 – Cylinder 4 Glow Plug Circuit / Open 

P0675 – Cylinder 5 Glow Plug Circuit / Open 

P0676 – Cylinder 6 Glow Plug Circuit / Open 

P0677 – Cylinder 7 Glow Plug Circuit / Open (V8 Diesel Only) 

P0678 – Cylinder 8 Glow Plug Circuit / Open (V8 Diesel Only) 

P20B9 – Reductant Heater "A" Control Circuit / Open 

P20BD – Reductant Heater "B" Control Circuit / Open  

P20C1 – Reductant Heater "C" Control Circuit / Open 

Monitor execution Glow plugs in heating mode.  Heaters operational 

Monitor Sequence None 

Sensors OK None 

Monitoring Duration ~1 second to register a malfunction 

 
Glow Plug Circuit Open Load: Malfunction Thresholds: 

Individual glow plug circuit current < 1 A, Individual reductant heater circuit current < .2 A 

 
  



FORD MOTOR COMPANY  REVISION DATE: DECEMBER 3, 2018 09.01.00.02-PAGE 212 OF 242 

 
Glow Plug Circuit Short to Battery Check Operation: 

 
DTCs 

P066B – Cylinder 1 Glow Plug Circuit High 

P066D – Cylinder 2 Glow Plug Circuit High 

P066F – Cylinder 3 Glow Plug Circuit High 

P067B – Cylinder 4 Glow Plug Circuit High 

P067D – Cylinder 5 Glow Plug Circuit High 

P067F – Cylinder 6 Glow Plug Circuit High 

P068D – Cylinder 7 Glow Plug Circuit High (V8 Diesel Only) 

P068F – Cylinder 8 Glow Plug Circuit High (V8 Diesel Only) 

P20BC – Reductant Heater "A" Control Circuit High 

P20C0 – Reductant Heater "B" Control Circuit High 

P20C4 – Reductant Heater "C" Control Circuit High 

Monitor execution Glow plugs in heating mode.  Heaters operational 

Monitor Sequence None 

Sensors OK None 

Monitoring Duration ~1 second to register a malfunction for glow plugs 

250 ms to register a malfunction for the reductant heaters 

 
Glow Plug Circuit Short to Battery: Malfunction Thresholds: 

Individual glow plug circuit = 0 Amps current, Individual reductant heater circuit = 0 Amps current 

 
Glow Plug Circuit Short to Ground Check Operation: 

DTCs P066A – Cylinder 1 Glow Plug Circuit Low 

P066C – Cylinder 2 Glow Plug Circuit Low 

P066E – Cylinder 3 Glow Plug Circuit Low 

P067A – Cylinder 4 Glow Plug Circuit Low 

P067C – Cylinder 5 Glow Plug Circuit Low 

P067E – Cylinder 6 Glow Plug Circuit Low 

P068C – Cylinder 7 Glow Plug Circuit Low (V8 Diesel Only) 

P068E – Cylinder 8 Glow Plug Circuit Low (V8 Diesel Only) 

P20BB – Reductant Heater "A" Control Circuit Low 

P20BF – Reductant Heater "B" Control Circuit Low 

P20C3 – Reductant Heater "C" Control Circuit Low 

Monitor execution Glow plugs in heating mode.  Heaters operational. 

Monitor Sequence None 

Sensors OK None 

Monitoring Duration ~3 second to register a malfunction for glow plugs 

250 ms to register a malfunction for the reductant heaters 
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Glow Plug Circuit Short to Battery: Malfunction Thresholds: 

Individual glow plug circuit > 20 Amps current > 1 second 

Individual glow plug circuit > 70 Amps current for > .2 ms 

Reductant heater relay (circuit "A" & "B") > 15 Amps current > 250 ms 

Reductant heater relay (circuit "C") > 6 Amps current > 250 ms 

 
Glow Plug Circuit Resistance Out of Range Check: 

DTCs P06B9 – Cylinder 1 Glow Plug Circuit Range / Performance 

P06BA – Cylinder 2 Glow Plug Circuit Range / Performance 

P06BB – Cylinder 3 Glow Plug Circuit Range / Performance  

P06BC – Cylinder 4 Glow Plug Circuit Range / Performance 

P06BD – Cylinder 5 Glow Plug Circuit Range / Performance 

P06BE – Cylinder 6 Glow Plug Circuit Range / Performance 

P06BF – Cylinder 7 Glow Plug Circuit Range / Performance (V8 Diesel Only) 

P06C0 – Cylinder 8 Glow Plug Circuit Range / Performance (V8 Diesel Only) 

Monitor execution Glow plugs in heating mode. 

Monitor Sequence After Open circuit, short to battery and short to ground testing 

Sensors OK None 

Monitoring Duration ~3 second to register a malfunction 

 
Glow Plug Circuit Short to Battery: Malfunction Thresholds: 

Individual circuit > 2 ohms resistance 
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DOWN STREAM INJECTION (DSI) SYSTEM 

 
Down Stream Injection [DSI] system (that includes Vaporizer Pump and Glow Plug) is used to aid in DPF 
regeneration on the 3.2L engine so as to reduce oil dilution associated with in-cylinder post injections. 
 

 
 
DSI monitoring strategy includes circuit continuity checks for vaporizer pump and vaporizer glow plug, plausibility 
check for vaporizer glow plug relay, and DSI leakage monitor. 
 
DSI Vaporizer Pump Circuit Continuity Check Monitor 

Vaporizer pump circuit continuity check is performed continuously during each drive cycle. It compares the pump 
voltage output with minimum/maximum allowable voltage threshold. If vaporizer pump voltage is detected outside of 
the threshold range, it detects fault.  

 
DSI Vaporizer Pump Circuit Continuity Check:  

DTCs P20D7 - Exhaust Aftertreatment Fuel Supply Control Circuit/Open 

P20D9 – Exhaust Aftertreatment Fuel Supply Control Circuit Low 

P20DA – Exhaust Aftertreatment Fuel Supply Control Circuit High 

Monitor Execution Continuous (while entry conditions are met) 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 5 sec. 

 
  

Glow Plug 
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Typical DSI Vaporizer Pump Circuit Continuity Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9.0 V 16.3 V 

Key On 

 
Typical DSI Vaporizer Pump Circuit Continuity Check Malfunction Thresholds: 

Open Circuit Voltage Threshold: 

If 2.9 V < Vaporizer Pump Volatge < 3.2 V for 5 seconds, the open circuit fault is detected.  

Short to Ground Voltage Threshold: 

If 1.95 V < Vaporizer Pump Volatge < 2.175 V for 5 seconds, the short to ground fault is detected.  

Short to Positive/Battery  Voltage Threshold: 

If 10.9 V < Vaporizer Pump Volatge < 12.32 V for 5 seconds, the short to battery fault is detected.  

 
DSI Vaporizer Glow Plug Circuit Continuity Check Monitor 

Vaporizer Glow Plug circuit continuity check is performed continuously during each drive cycle. It compares the glow 
plug voltage output with minimum/maximum allowable voltage threshold. If vaporizer glow plug voltage is detected 
outside of the threshold range, it detects fault.  

 
DSI Vaporizer Glow Plug Circuit Continuity Check:  

DTCs P269B – Exhaust Aftertreatment Glow Plug Control Circuit/Open 

P269D – Exhaust Aftertreatment Glow Plug Control Circuit Low 

P269E – Exhaust Aftertreatment Glow Plug Control Circuit High 

Monitor Execution Continuous (while entry conditions are met) 

Monitor Sequence None 

Sensors OK Not applicable 

Typical Monitoring Duration 5 sec. 

 
Typical DSI Vaporizer Glow Plug Circuit Continuity Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9.0 V 16.3 V 

Key On 

 

Typical DSI Vaporizer Glow Plug Circuit Continuity Check Malfunction Thresholds: 

Open Circuit Voltage Threshold: 

If 2.9 V < Vaporizer Glow Plug Volatge < 3.2 V for 5 seconds, the open circuit fault is detected. 

Short to Ground Voltage Threshold: 

If 1.95 V < Vaporizer Glow Plug Volatge < 2.175 V for 5 seconds, the short to ground fault is detected. 

Short to Positive/Battery  Voltage Threshold: 

If 10.9 V < Vaporizer Glow Plug Volatge < 12.32 V for 5 seconds, the short to battery fault is detected. 
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DSI Vaporizer Glow Plug Relay Plausibility Check Monitor 

Vaporizer Glow Plug Relay plausibility check is performed continuously during each drive cycle. If vaporizer glow 
plug relay feedback state doesn’t match the relay command state, it detects fault.  

 
 

DSI Vaporizer Glow Plug Relay Plausibility Check:  

DTCs P26A0 – Exhaust Aftertreatment Glow Plug Performance 

Monitor Execution Continuous (while entry conditions are met) 

Monitor Sequence None 

Sensors OK DSI Glow Plug 

Typical Monitoring Duration 60 sec. 

 
Typical DSI Vaporizer Glow Plug Relay Plausibility Check Entry Conditions: 

Entry Condition Minimum Maximum 

Battery Voltage 9.0 V 16.3 V 

Key On 

 
Typical Vaporizer Glow Plug Relay Plausibility Check Malfunction Thresholds: 

If Glow Plug Relay Feedback ≠ Glow Plug Relay Command for approx 60 seconds, the fault is detected. 
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DSI Leakage Monitor 

DSI leakage monitor addresses the detection of a leaking DSI system in normal lean condition when it is not 
supposed to dispense fuel to exhaust pipe. DSI monitoring during normal operation is achieved through exhaust 
temperature feedbacks. DSI leakage is detected by comparing measured post-SBS temperature with a modeled 
post-SBS temperature value under enable conditions. If the difference between post-SBS temperature and model 
temperature exceeds certain threshold, DSI system detects leakage fault. 

 
DSI Leakage Monitor:  

DTCs P2698 - Exhaust Aftertreatment Fuel Injector "A" Performance 

Monitor Execution Continuous at Normal Operating Mode (while entry conditions are met) 

Monitor Sequence None 

Sensors OK Pre-SBS EGT, Post-SBS EGT.  

Typical Monitoring Duration 10 seconds 

  

Typical DSI Leakage Monitor Entry Conditions: 

Entry Condition Minimum Maximum 

Intake Air Mass Flow N/A 400 kg/hour 

Engine Speed 0 RPM 2000 RPM 

Engine Torque 0 N-m 350 N-m 

Post SBS Exhaust Gas Temperature 200 Deg_C N/A 

Pre SBS Exhaust Gas Temperature 190 Deg_C 550 Deg_C 

Ambient Air Temperature 0 Deg_C N/A 

Engine Temperature 10 Deg_C N/A 

Ambient Air Pressure 800 hPa N/A 

Engine Off Time 6 Hours N/A 

Key On 

Engine is Running 

 
Typical DSI Leakage Monitor Malfunction Thresholds: 

While all entry conditions met, if the difference between post SBS model temperature and actual temperature 
exceeds 58 Deg_C for 10 seconds; DSI leakage fault is detected. 
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MISCELLANEOUS ECU MONITORS 

Fan Control Checks 

Fan Control Circuit Check Operation: 

DTCs P0691 – Fan 1 Control Circuit Low 

P0692 – Fan 1 Control Circuit High 

P0693 – Fan 2 Control Circuit Low 

P0694 – Fan 2 Control Circuit High 

Monitor Execution Continuous  

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.5 sec 

 
Typical Fan Control Circuit Check Malfunction Thresholds: 

P0691: The primary electric cooling fan relay detects an open circuit or short to ground 

P0692: The primary electric cooling fan relay detects a short to power 

P0693: The secondary electric cooling fan relay detects an open circuit or short to ground 

P0694: The secondary electric cooling fan relay detects a short to power 
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ECU Temperature Sensor Checks 

ECU Temperature Sensor Circuit Check Operation: 

DTCs P0667 – Control Module Internal Temperature Sensor "A" Range/Performance 

P0668 – Control Module Internal Temperature Sensor "A" Circuit Low 

P0669 – Control Module Internal Temperature Sensor "A" Circuit High 

Monitor Execution Continuous  

Monitor Sequence None 

Sensors OK None 

Typical Monitoring Duration 0.5 sec 

 
Typical ECU Temperature Sensor Circuit Check Entry Conditions: 

Entry condition Minimum Maximum 

P0667:   

Estimated ECU work since initialization 600 J  

P0668, P0669 checks after cold soak:   

Engine Off Time  6 hours  

Engine Coolant Temperature  65 deg C 

 
Typical ECU Temperature Sensor Circuit Check Malfunction Thresholds: 

P0667: Observed ECU temperature increase is <1 deg C 

P0668: ECU temperature sensor voltage < 0.14V OR fuel temperature > ECU temperature by 20+ degrees C at 
key-on 

P0669: ECU temperature sensor voltage > 4.98V or ECU temperature > fuel temperature by 20+ degrees C at 
key-on 
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Vehicle Configuration Information 

Vehicle specific information is stored in two locations: within the ECU and within the body control module (BCM).  
The following fault codes are immediate malfunction lamp codes (1 drive cycle) and reflect that the vehicle 
configuration information has been improperly configured. 

Vehicle Configuration  

DTCs P0602 - Internal Control Module Keep Alive Memory (KAM) Error 

P0610 - Control Module Vehicle Options Error 

P0630 - VIN Not Programmed or Incompatible - ECM/PCM 

P160A – Control Module Vehicle Options Reconfiguration Error 

P1635 – Tire/Axle Out of Acceptable Range 

P1639 - Vehicle ID Block Corrupted, Not Programmed 

P164F – Fuel Tank Configuration Out of Acceptable Range 

P264F - Engine Serial Number Not Programmed or Incompatible 

 
ECU Main Relay 

DTCs P0685 - ECM/PCM Power Relay Control Circuit/Open 

P068A – ECM/PCM Power Relay De-Energized Too Early 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 0.5 seconds to register a malfunction. 

 
Transmission Park/Neutral Gear Check at Start-Up 

There are two inputs to the ECM for park/neutral gear determination, a hardwired input and a CAN 
input.  If the hardwired input does not agree with the CAN input when the starter motor is requested 
(key in crank position), a DTC is set. 
 

Transmission Park/Neutral Switch Plausibility Check: 

DTCs P0850 – Park / Neutral Switch Input Circuit 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 1 second to register a malfunction. 

 
Motor Slip Control Plausibility Check: 

DTCs P1637 – CAN Link ECM/ABS Control Module Circuit/Network 

U1012 – Invalid Internal Control Module Monitoring Data Received 
from Anti-Lock Brake System (ABS) Control Module 

Monitor execution Continuous 

Monitor Sequence None 

Monitoring Duration 1 second to register a malfunction. 
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COMPREHENSIVE COMPONENT MONITOR - TRANSMISSION  

General 

The MIL is illuminated for all emissions related electrical component malfunctions. For malfunctions attributable to 
a mechanical component (such as a clutch, gear, band, valve, etc.), some transmissions are capable of not 
commanding the mechanically failed component and providing the remaining maximum functionality (functionality 
is reassessed on each power up)- in such case a non-MIL Diagnostic Trouble Code (DTC) will be stored and, if so 
equipped, the Wrench" Light will flash. 

Transmission Inputs 

Transmission Range Sensor Check Operation: 

DTCs P0706 - Out of range signal frequency for PWM TRS 

P0707, P0708 - Low /High duty cycle for PWM TRS 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK  

Monitoring Duration  5 seconds of signal out of range 

 
Typical TRS check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

battery voltage 7v 18v 

 
Typical TRS malfunction thresholds: 

PWM TRS: Frequency  > 175 Hz or < 75 Hz, Duty Cycle  > 90% or < 10%  

 
Output Shaft Speed Sensor Functional Check Operation: 

DTCs P0720 – OSS circuit 

P0722 – OSS no signal 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK TSS, Wheel Speed 

Monitoring Duration 30 seconds 
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Typical OSS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position drive  

Engine rpm (above converter stall speed) OR 3000 rpm  

Turbine shaft rpm (if available) OR 1500 rpm  

Output shaft rpm 300 - 650 rpm  

Vehicle speed (if available) 12.5 - 15 mph  

 
Typical OSS functional check malfunction thresholds: 

Circuit/no signal - vehicle is inferred to be moving with positive driving torque and OSS < 100 to 200 rpm for 5 
to 30 seconds 

 
Turbine Shaft Speed Sensor Functional Check Operation: 

DTCs P0715 – TSS circuit 

P0717 – TSS no signal 

Monitor execution Continuous 

Monitor Sequence None 

Sensors OK OSS, Wheel Speed 

Monitoring Duration 30 seconds 

 
Typical TSS functional check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Gear selector position Forward range  

Engine rpm (above converter stall speed) OR 3000 rpm  

Output shaft rpm OR 600 - 650 rpm  

Vehicle speed (if available) 12.5 - 15 mph  

 
Typical TSS functional check malfunction thresholds: 

Circuit/no signal - vehicle is inferred to be moving with positive driving torque and TSS < 200 rpm for 5 – 30 
seconds 

 
System voltage: 

DTCs P0882 – voltage out of range low 

P0883 – voltage out of range high  

Monitoring execution electrical - continuous 
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Transmission Fluid Temperature Sensor Functional Check Operation: 

DTCs (non-MIL) P0712, P0713 or P0710 - Opens/shorts 

P1711 – in range failures 

P1783 – Transmission over temperature (non-MIL fault, TFT > 275 deg F 
for 5 seconds) 

Monitor execution continuous 

Monitor Sequence none 

Sensors OK ECT substituted if TFT has malfunction 

 

Monitoring Duration 5 seconds for electrical, 600 seconds for functional check 

 
Typical TFT Stuck Low/High check entry conditions:   

Auto Transmission Entry Conditions Minimum Maximum 

Engine Coolant Temp (hot or cold, not midrange) > 100 oF < 20 oF 

Time in run mode 500 – 600 sec  

Time in gear, vehicle moving, positive torque 150 sec  

Vehicle Speed 15 mph  

Time with engine off (cold start) OR 420 min  

Engine Coolant Temp AND Trans Fluid Temp (inferred cold start)  122 oF 

 
Typical TFT malfunction thresholds: 

Opens/shorts: TFT voltage <0.05 or > 4.6 volts for 5 – 12 seconds 

TFT Stuck low/high, i.e. TFT stuck at high temperature or stuck at low temperature): 

Stores a fault code if TFT stabilizes (stops increasing if temperature < 70 deg F, stops decreasing if temperature 
> 225 deg F) before reaching the temperature region where all MIL tests are enabled (70 to 225 deg F). If TFT 
remains constant (+/- 2 deg F) for approximately 2.5 minutes of vehicle driving outside the 70 to 225 deg F 
zone a P0711 fault code will be stored. Old logic used to indicate a "pass" for a single delta, and not test until 
the normal operating region (70-225 deg F) was reached.  

 
CAN: 

DTCs U0073 – CAN bus off 

U0100 – Lost communication with ECM 

Monitoring execution Continuous 

Monitoring sequence none 
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Transmission Outputs 

Transmission Solenoid Power Control (TSPC – provides power to all transmission solenoids: 

DTCs P0657 – TSPC1 fault, impacts SSA, SSC, SSE 

P2669 – TSPC2 fault, impacts SSB, SSD, TCC and LPC  

Monitoring execution electrical - continuous 

Monitor sequence Disables individual solenoid circuit fault detection if either above DTC 
sets and power is removed from all solenoids (one relay, removes power 
from both TSPC1 and TSPC2 wires) 

 

Shift Solenoid Check Operation: 

DTCs SS A -  Electrical:  
P0750 (Open), P0973 (short to ground), P0974 (short to power) 

               Functional:  
P0751 (stuck off), P0752 (stuck on)  

SS B - Electrical:  
P0755 (Open), P0976 (short to ground), P0977 (short to power) 

               Functional:  
P0756 (stuck off), P0757 (stuck on)  

SS C - Electrical:  
P0760 (Open), P0979 (short to ground), P0980 (short to power) 

               Functional:  
P0761 (stuck off), P0762 (stuck on)  

SS D - Electrical:  
P0765 (Open), P0982 (short to ground), P0983 (short to power) 

               Functional:  
P0766 (stuck off), P0767 (stuck on)  

SS E -  Electrical:  
P0770 (Open), P0985 (short to ground), P0986 (short to power) 

               Functional:  
P0771 (stuck off), P0772 (stuck on)  

Monitor execution electrical - continuous, functional - continuous 

Monitor Sequence None 

Sensors OK TRS, TSS and OSS ok for functional diagnostics 

Monitoring Duration 0.5 to 5 seconds for electrical checks, 3 clutch failed to apply (stuck off) or release 
(stuck on) events for functional check 

 
Typical Shift Solenoid mechanical functional check entry conditions: 

Entry Conditions (with turbine speed) Minimum Maximum 

Gear ratio calculated each gear  

Throttle position positive drive torque  
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Typical Shift Solenoid mechanical functional check entry conditions: 

Entry Conditions (without turbine speed) Minimum Maximum 

Rpm drop is obtained each shift  

Throttle position positive drive torque  

 
Typical Shift Solenoid malfunction thresholds: 

Electrical circuit check: Output driver feedback indicates an open, short to ground or open circuit for 0.5 – 5.0 
seconds 

 
Gear Ratio Check Operation: 

DTCs P0731 - incorrect gear 1 ratio  

P0732 - incorrect gear 2 ratio  

P0733 - incorrect gear 3 ratio  

P0734 - incorrect gear 4 ratio  

P0735 - incorrect gear 5 ratio  

P0729 - incorrect gear 6 ratio  

P0736 - incorrect reverse ratio 6 

Monitor execution Continuous, in each gear 

Monitor Sequence None 

Sensors OK TSS, OSS, wheel speed  

Monitoring Duration 12 seconds 

 
Typical Forward Gear Ratio check entry conditions: 

Entry Conditions Minimum Maximum 

Gear selector position forward range, 

> 8 seconds 

 

Engine Torque 100 NM  

Throttle position 10%  

Not shifting > 0.5 seconds  

Engine/input Speed 550 rpm  

Output Shaft Speed 250 rpm 1350 rpm 

 
Typical Neutral Gear Ratio check entry conditions: 

Entry Conditions Minimum Maximum 

Gear selector position forward range, 

> 1 second 

 

Absolute value of Engine rpm – Turbine rpm  150 rpm 

Output Shaft Speed  500 rpm 
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Typical Gear Ratio malfunction thresholds: 

Forward gear check: > 20% error in commanded ratio for > 12 seconds 

 
Typical Shift Completion check entry conditions: 

Entry Conditions Minimum Maximum 

Gear selector position forward range  

Transmission Fluid Temp 50 oF  

Engine/input Speed 1200 rpm  

Output Shaft Speed 256 rpm  

 
Typical Shift Completion malfunction thresholds: 

Up-shift rpm check:        rpm does not drop by > 30 rpm 

Down-shift rpm check:   rpm does not increase by > 30 rpm 

Up-shift rpm check:        rpm increases (flares) by > 300 rpm 

 
Torque Converter Clutch Check Operation: 

DTCs Electrical: 

P0740 (open), P0742 (short to ground), P0744 (short to power) 

Functional: 

P0741 (stuck off), P2758 (stuck on) 

Note: P2758 is non-MIL, all other TCC DTC's are MIL 

Monitor execution electrical - continuous,  

mechanical - TCC fails to apply 3 times (stuck off) or fails to release 3 times 
(stuck on) 

Monitor Sequence None 

Sensors OK TSS, OSS 

Monitoring Duration Electrical – 5 seconds, Functional - 3 lock-up or release events 

 
Typical TCC mechanical functional check stuck off entry conditions: 

Entry Conditions Minimum Maximum 

Throttle Position steady  

Engine Torque positive drive torque  

Transmission Fluid Temp 70 oF 225 oF 

Commanded TCC pressure (0 rpm slip) 55 psi none 

Not shifting   
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Typical TCC malfunction thresholds: 

Electrical circuit check: Output driver feedback circuit does not match commanded driver state for 0.5 – 5.0 
seconds  

Mechanical check, stuck off: Slip across torque converter > 100 for 3 seconds after each of 3 lock events 

Mechanical check, stuck on: Slip across torque converter < 20 rpm with converter commanded off in at least 3 
different gears 

 
Pressure Control Solenoid Check Operation: 

DTCs P0960, P0962, P0963 - PC A opens/shorts  

P0961 - PC A current range 

Monitor execution Continuous 

Monitor Sequence none 

Sensors OK  

Monitoring Duration Electrical: 5 seconds, 

 
Typical Pressure Control Solenoid mechanical functional check entry conditions: 

Entry Conditions Minimum Maximum 

Gear ratio calculated each gear  

Transmission Fluid Temperature 70 oF 225 oF 

Throttle Position positive drive torque  

 
Typical Pressure Control Solenoid malfunction thresholds: 

Electrical circuit check: Output driver feedback circuit does not match commanded driver state for 0.5 – 5.0 
seconds  

Electrical current check: Feedback current out of range for 0.5 seconds 
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Transmission Control Module (TCM) 

TCM 

DTCs P0604 – RAM fault present 

P0605 – ROM fault present 

P0607 – CPU reset fault 

P06B8 – NVRAM error 

Monitoring execution Once per driving cycle at start-up except reset monitoring which is 
continuous 

Monitor sequence non 

 
ADLER (chip that controls the transmission solenoids): 

DTCs P1636 – lost communication (over internal SPI network) with ADLER 
chip  

Monitoring execution electrical - continuous 

Monitor sequence Transmission enters mechanical limp home (get P, R, N and 5M with 
open TCC and max line) if the main micro cannot communicate with the 
ADLER chip 

 
Transmission ID (TRID) block (contains solenoid characterization data 

DTCs P163E – programming error (checksum fault) 

P163F – TRID data not programmed 

Monitoring execution Start-up – TRID is a portion of flash memory, either it is present at start-
up or not 

Monitor sequence Transmission solenoid data missing, enters limited operating mode (P, 
R, N and 3rd gear with open TCC).  
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6R140 (RWD) TRANSMISSION WITH EXTERNAL PCM OR TCM 

Transmission Control System Architecture 

Starting in 2011 MY 6R140 replaces 5R110W in Super Duty truck applications. 

The 6R140 is a 6-speed, step ratio transmission that is controlled by an external PCM (gas engine applications) or 
TCM (Diesel engine applications). For Diesel the TCM communicates to the Engine Control Module (ECM), ABS 
Module, Instrument Cluster and Transfer Case Control Module using the high speed CAN communication link. The 
TCM incorporates a standalone OBD-II system. The TCM independently processes and stores fault codes, freeze 
frame, supports industry-standard PIDs as well as J1979 Mode 09 CALID and CVN. The TCM does not directly 
illuminate the MIL, but requests the ECM to do so. The TCM is located outside the transmission assembly. It is not 
serviceable with the exception of reprogramming. 

Transmission Inputs 

Transmission Range Sensor  

6R140 uses a Non-contacting Pulse Width Modulated Transmission Range Sensor (TRS) that provides a duty cycle 
signal for each position. This signal is transmitted at a frequency of 125 Hz. The PCM / TCM decode the duty cycle 
to determine the driver-selected gear position (Park, Rev, Neutral, OD, 3, 2, 1).  This input device is checked for 
frequency out of range (P0706), duty cycle out of range low (P0707) and duty cycle out of range high (P0708)  

Speed Sensors 

The Turbine Shaft Speed (TSS) sensor and Output Shaft Speed (OSS) sensor are Hall effect sensors.  

The Turbine Shaft Speed sensor is monitored by a rationality test, if engine speed and output shaft speed are high 
and a gear is engaged, it can be inferred that the vehicle is moving. If there is insufficient output from the TSS sensor 
a fault is stored (P0715).  

The Output Shaft Speed sensor is monitored by a rationality test. If engine speed and turbine speed are high and a 
gear is engaged, it can be inferred that the vehicle is moving. If there is insufficient output from the OSS sensor a 
fault is stored (P0720). 

Transmission Fluid Temperature 

The Transmission Fluid Temperature Sensor is checked for out of range low (P0712), out of range high (P0713), 
and in-range failures (P0711).  P1783 sets if TFT exceeds 275 deg F for 5 seconds, indicating transmission over 
temperature (non-MIL failure). 
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Transmission Outputs 

Shift Solenoids (SS) 

6R140 has 5 shift solenoids: 

 SSA – a Variable Force Solenoid (VFS) that controls CB1234 (a brake clutch, grounds an element to the 
case, that is on in 1st, 2nd, 3rd and 4th gear) 

 SSB – a VFS that controls C35R (a rotating clutch on in 3rd, 5th and Reverse) 

 SSC – a VFS that controls CB26 (a brake clutch on in 2nd and 6th gear) 

 SSD – a VFS that controls CBLR (a brake clutch on in 1st gear with engine braking and Reverse) 

 SSE – a VFS that controls C456 (a rotating clutch on in 4th, 5th and 6th gear) 

Output circuits are checked for opens, short to ground and short to power faults (codes listed in that order) by the 
"smart driver" (see ADLER below) that controls the solenoids (SSA P0750, P0973, P0974; SSB P0755, P0976, 
P0977; SSC P0760, P0979, P0980; SSD P0765, P0982, P0983; SSE P0770, P0985, P0986). 

The shift solenoids are also functional tested for stuck on and stuck off failures. This is determined by vehicle inputs 
such as gear command, and achieved gear (based on turbine and output speed). In general the shift solenoid 
malfunction codes actually cover the entire clutch system (solenoid, valves, seals and the clutch itself since using 
ratio there is no way to isolate the solenoid from the rest of the clutch system) 

For SSA thru SSE Diagnostics will isolate the fault into clutch functionally (non-electrical) failed off (SSA P0751, SSB 
P0756, SSC P0761, SSD P0766. SSE P0771) and clutch functionally failed on (SSA: P0752, SSB: P0757, SSC: 
P0762, SSD: P0767, SSE: P0772).  

Gear ratio errors: 

If ratio errors are detected that do not match an expected pattern for a failed solenoid then gear ratio error fault codes 
(1st gear – P0731, 2nd gear – P0732, 3rd gear – P0733, 4th gear – P0734, 5th gear – P0735 or 6th gear – P0729) will 
be stored. 

Torque Converter Clutch 

The Torque Converter Clutch (TCC) solenoid is a Variable Force Solenoid. TCC solenoid circuit is checked 
electrically for open, short to ground and short to power circuit faults internally by the "smart driver" that controls the 
solenoids (P0740, P0742, P0744).  

The TCC solenoid is checked functionally for stuck off faults by evaluating torque converter slip under steady state 
conditions when the torque converter is fully applied. If the slip exceeds the malfunction thresholds when the TCC is 
commanded on, a TCC malfunction is indicated (P0741). 

The TCC solenoid is monitored functionally for stuck on faults (P2758) by monitoring for lack of clutch slip when the 
TCC is commanded off, but this code is non-MIL because while a stuck on TCC solenoid may cause driveability 
complaints and/or cause engine stalls it does not impact emissions or fuel economy. 

Electronic Pressure Control (EPC) 

The EPC solenoid is a variable force solenoid that controls line pressure in the transmission. The EPC solenoid is 
monitored for open, short to ground or short to power faults by the "smart driver" that controls the solenoid. If a short 
to ground (low pressure) is detected, a high side switch will be opened. This switch removes power from all 7 VFSs, 
providing Park, Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever 
position. This solenoid is tested for open (P0960), short to ground (P0962), and short to power (P0963) malfunctions. 
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Transmission Solenoid Power Control (TSPC) 

6F140 PCM or TCM has an internal high side switch called TSPC that can be used to remove power from all 7 
solenoids simultaneously. If the high side switch is opened, all 7 solenoids will be electrically off, providing Park, 
Reverse, Neutral, and 5M (in all forward ranges) with maximum line pressure based on manual lever position. 

Due to current limitations TSPC is split into 2 pins / wires at the PCM / TCM. TSPC A provides power to SSA, SSC 
and SSE. TSPC B provides power to SSB, SSD, TCC and LPC. Each wire can be tested independently; P0657 sets 
for an issue with TSPC-A, P2669 sets for an issue with TPSC-B.  

Although there are 2 pins and wires between the PCM / TCM and the transmission bulkhead connector the PCM / 
TCM contains only one TSPC internally – so the FMEM for either wire being failed is to open TSCP inside the PCM 
/ TCM, which removes power from all 7 solenoids, providing P, R, N and 5th gear with open TCC and max line as 
FMEM for any TPSC faults. 

ADLER (chip that controls all 7 solenoids) diagnostics: 

The solenoids are controlled by an ADLER chip. The main micro sends commanded solenoid states to the ADLER, 
and receives back solenoid circuit fault information. 

If communication with the ADLER is lost a P1636 fault code will be stored. If this failure is detected the states of the 
solenoids are unknown, so the control system will open the high side switch (removes power from all the solenoids), 
providing P, R, N and 5M with open TCC and max line pressure. 

TRID Block 

The TRID block is a portion of flash memory that contains solenoid characterization data tailored to the specific 
transmission to improve pressure accuracy.  

The TRID block is monitored for two failures: 

 TRID block checksum error / incorrect version of the TRID (P163E) 

 TRID block not programmed (P163F) 

 

If the TRID block is unavailable FMEM action limits operation to P, R, N and 3rd gear based on manual lever position 
until the issue is correct. 

Transmission Control Module (TCM – Diesel only) 

The TCM has the same module diagnostics as a PCM: 

P0604 - Powertrain Control Module Random Access Memory (RAM) Error indicates the Random Access 
Memory read/write test failed.    

P0605 - Powertrain Control Module Read Only Memory (ROM) Error  indicates a Read Only Memory 
check sum test failed.    

P0607 - Powertrain Control Module Performance indicates incorrect CPU instruction set operation, or 
excessive CPU resets. 

P06B8 - Internal Control Module Non-Volatile Random Access Memory (NVRAM) Error indicates 
Permanent DTC check sum test failed 
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. 

CAN Communications Error 

The TCM receives information from the ECM via the high speed CAN network. If the CAN link or network fails, the 
TCM no longer has torque or engine speed information available. The TCM will store a U0073 fault code and will 
illuminate the MIL immediately (missing engine speed) if the CAN Bus is off. The TCM will store a U0100 fault code 
and will illuminate the MIL immediately (missing engine speed) if it stops receiving CAN messages from the ECM. A 
U0401 fault codes will be stored if the ECM sends invalid/faulted information for the following CAN message items: 
engine torque, pedal position. 

TCM voltage 

If the system voltage at the TCM is outside of the specified 9 to 16 volt range, a fault will be stored (P0882, P0883). 
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ON BOARD DIAGNOSTIC EXECUTIVE 

The On-Board Diagnostic (OBD) Executive is a portion of the PCM strategy that manages the diagnostic 
trouble codes and operating modes for all diagnostic tests. It is the "traffic cop" of the diagnostic system. The 
Diagnostic Executive performs the following functions: 

 Stores freeze frame and "similar condition" data. 
 Manages storage and erasure of Diagnostic Trouble Codes as well as MIL illumination. 
 Controls and co-ordinates the execution of the On-Demand tests:  

o Key On Engine Off (KOEO) 
o Key On Engine Running (KOER) 
o Glow Plug Test 
o Injector Electrical 
o DPF service regeneration 
o SCR system test 

 Performs transitions between various states of the diagnostic and powertrain control system to 
minimize the effects on vehicle operation. 

 Interfaces with the diagnostic test tools to provide diagnostic information (I/M readiness, various J1979 test 
modes) and responses to special diagnostic requests (J1979 Mode 08 and 09). 

 Tracks and manages indication of the driving cycle which includes the time between two key on events 
that include an engine start and key off. 

The diagnostic executive also controls several overall, global OBD entry conditions. 

 The battery voltage must fall between 9.0 and 16.25 volts to initiate monitoring cycles.  
 The engine must be started to initiate the engine started, engine running, and engine off monitoring cycles. 
 The Diagnostic Executive suspends OBD monitoring when battery voltage falls below 11.0 volts. 

The diagnostic executive controls the setting and clearing of pending and confirmed DTCs. 
 A pending DTC and freeze frame data is stored after a fault is confirmed on the first monitoring cycle. If the 

fault recurs on the next driving cycle, a confirmed DTC is stored, freeze frame data is updated, and the MIL 
is illuminated. If confirmed fault free on the next driving cycle, the pending DTC and freeze frame data is 
erased on the next power-up. 

 Pending DTCs will be displayed as long as the fault is present. Note that OBD-II regulations required a 
complete fault-free monitoring cycle to occur before erasing a pending DTC. In practice, this means that a 
pending DTC is erased on the next power-up after a fault-free monitoring cycle. 

 After a confirmed DTC is stored and the MIL has been illuminated, three consecutive confirmed fault-free 
monitoring cycles must occur before the MIL can be extinguished on the next (fourth) power-up. After 40 
engine warm-ups, the DTC and freeze frame data is erased. 

 
The diagnostic executive controls the setting and clearing of permanent DTCs. 
 
 A permanent DTC is stored when a confirmed DTC is stored, the MIL has been illuminated, and there are 

not yet six permanent DTCs stored. 
 After a permanent DTC is stored, three consecutive confirmed fault-free monitoring cycles must occur before 

the permanent DTC can be erased. 
 After a permanent DTC is stored, one confirmed fault-free monitoring cycle must occur, following a DTC 

reset request, before the permanent DTC can be erased.  For 2010MY and beyond ISO 14229 programs 
a driving cycle including the following criteria must also occur, following the DTC reset request, before a 
permanent DTC can be erased: 

o Cumulative time since engine start is greater than or equal to 600 seconds; 
o Cumulative vehicle operation at or above 25 miles per hour occurs for greater than or equal 

to 300 seconds (medium-duty vehicles with diesel engines certified on an engine 
dynamometer may use cumulative operation at or above 15% calculated load in lieu of at or 
above 25 miles per hour for purposes of this criteria); and 

o Continuous vehicle operation at idle (i.e., accelerator pedal released by driver and vehicle speed 
less than or equal to one mile per hour) for greater than or equal to 30 seconds. 
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 A permanent DTC cannot be erased by a KAM clear (battery disconnect).  Additionally, its confirmed DTC 
counterpart will be restored after completion of the KAM reset (battery reconnect).  

 

EXPONENTIALLY WEIGHTED MOVING AVERAGE 

Exponentially Weighted Moving Averaging (EWMA)  is a well-documented statistical data processing technique 
that is used to reduce the variability on an incoming stream of data. Use of EWMA does not affect the mean of the 
data; however, it does affect the distribution of the data. Use of EWMA serves to “filter out” data points that exhibit 

excessive and unusual variability and could otherwise erroneously light the MIL. 

The simplified mathematical equation for EWMA implemented in software is as follows: 

New Average =   [New data point * “filter constant”] + [( 1 - “filter constant” ) * Old Average] 

This equation produces an exponential response to a step-change in the input data. The "Filter Constant" 
determines the time constant of the response. A large filter constant (i.e. 0.90) means that 90% of the new data 
point is averaged in with 10% of the old average. This produces a very fast response to a step change. Conversely, 
a small filter constant (i.e. 0.10) means that only 10% of the new data point is averaged in with 90% of the old 
average. This produces a slower response to a step change. 

When EWMA is applied to a monitor, the new data point is the result from the latest monitor evaluation. A new 
average is calculated each time the monitor is evaluated and stored in Keep Alive Memory (KAM). This normally 
occurs each driving cycle. The MIL is illuminated and a DTC is stored based on the New Average store in KAM. 

In order to facilitate repair verification and DDV demonstration, 2 different filter constants are used. A “fast filter 

constant” is used after KAM is cleared or DTCs are erased and a “normal filter constant” is used for normal customer 

driving. The “fast filter” is used for 5 driving cycles after KAM is cleared/DTCs are erased, and then the “normal 

filter” is used. The “fast filter” allows for easy repair verification and monitor demonstration in 2 driving cycles, while 

the normal filter is used to allow up to 6 driving cycles, on average, to properly identify a malfunction and illuminate 
the MIL. This feature is called Fast Initial Response (FIR). The fast filter is always calibrated to 0.99 which means 
that the EWMA is effectively disabled because the new average is 99% of the new data point. Since the EWMA is 
effectively disabled, it takes two driving cycles to set the MIL. The first driving cycle with a fault will set a pending 
DTC; the second driving cycle will set a confirmed code and illuminate the MIL. 

The other unique feature used with EWMA is called Step Change Logic (SCL). This logic detects an abrupt change 
from a no-fault condition to a fault condition. This is done by comparing the new data point to the EWMA old 
average. If the two points differ by more than a calibrated amount (i.e. the new data point is outside the normal 
distribution), it means that a catastrophic failure has occurred. The fast filter is then used in the same manner as 
for the FIR feature above. Since the EWMA is effectively disabled, it takes two driving cycles to set the MIL. The 
first driving cycle with a fault will set a pending DTC; the second driving cycle will set a confirmed code and illuminate 
the MIL. The SCL becomes active after the 4th "normal" monitoring cycle to give the EWMA a chance to stabilize. 

During "normal" EWMA operation, a slower filter constant is used. The "normal filer" allows the MIL to be illuminated 
in 1 to 6 driving cycles. A confirmed code is set and the MIL is illuminated as soon as the EWMA crosses the 
malfunction threshold. There is no pending DTC because EWMA uses a 1-trip MIL. 

In order to relate filter constants to driving cycles for MIL illumination, filter constants must be converted to time 
constants. The mathematical relationship is described below: 

Time constant = [ ( 1 / filter constant ) - 1 ] * evaluation period 

The evaluation period is a driving cycle. The time constant is the time it takes to achieve 68% of a step-change to 
an input. Two time constants achieve 95% of a step change input. 
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SERIAL DATA LINK MIL ILLUMINATION 

The OBD-II diagnostic communication messages utilize an industry standard 500 kbps CAN communication link. 

The instrument cluster on some vehicles uses the same CAN data link to receive and display various types of 
information from the PCM. For example, the engine coolant temperature information displayed on the instrument 
cluster comes from the same ECT sensor used by the PCM for all its internal calculations. 

These same vehicles use the CAN data link to illuminate the MIL rather than a circuit, hard-wired to the PCM. The 
PCM periodically sends the instrument cluster a message that tells it to turn on the MIL, turn off the MIL or blink the 
MIL. If the instrument cluster fails to receive a message within a 5-second timeout period, the instrument cluster 
itself illuminates the MIL. If communication is restored, the instrument cluster turns off the MIL after 5 seconds. Due 
to its limited capabilities, the instrument cluster does not generate or store Diagnostic Trouble Codes. 
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CALCULATED LOAD VALUE 

 
LOAD_PCT (PID $04) =      Current Calculated Torque  
                                              Maximum Engine Torque at conditions 
 
 

Where:  
 
 Current Calculation of torque is derived from the injected quantity of torque producing fuel and engine speed. 
 Maximum Engine Torque is derived from the maximum curve. 

 

I/M READINESS 

The readiness function is implemented based on the SAE J1979/ISO 15031-5 format. Clearing codes using a scan 
tool results in the various I/M readiness bits being set to a “not-ready” condition. As each non-continuous monitor 
completes a full diagnostic check, the I/M readiness bit associated with that monitor is set to a “ready” condition. 

This may take one or two driving cycles based on whether malfunctions are detected or not. The readiness bit for 
comprehensive component monitoring is immediately considered complete since they are continuous monitors. 
The table below shows which monitors must complete for I/M readiness for MY2019 6.7L. 

I/M Readiness bit Controlling Monitor 

Boost Pressure P0299 P026A P132B P259F         

CCM Always Ready 

EGR P0401 P0402   P2457     

Exhaust Gas Sensors P2201 P229F P0139 P2A01 P24AE  

Fuel System P0263 P0269 P0281 P0266 P0278 P0275 P0272 
P0284 P0170 P0087 P0088 

HC Catalyst P0420              

Misfire P0301 P0303 P0307 P0302 P0306 P0305 P0304 
P0308 P0300      

NOx Catalyst P20EE 

PM Catalyst P244A P2002 P2459            
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Power Take Off Mode 

A Power Take-Off (PTO) unit refers to an engine driven output provision for the purposes of powering auxiliary 
equipment (e.g., a dump-truck bed, aerial bucket, or tow-truck winch). The OBD-II regulations have historically 
accommodated PTO by requiring the software to set all I/M readiness bits to "not complete" when PTO was 
engaged and reset them to their previous state when PTO was disengaged. 
 
The 2015 MY OBD-II regulations have changed the requirement for PTO mode. This is in reaction industry request 
to accommodate PTO while the vehicle is stationary (stationary PTO) or while the vehicle is moving (mobile PTO). 
In mobile PTO, some OBD monitors may not run or may run at reduced frequency. The changes to the OBD-II 
regulations accommodate vehicles being I/M tested while PTO is engaged.  
 
For the 2015 MY, the OBD II system is required to track the cumulative engine runtime with PTO active and set all 
the OBD II I/M readiness bits to “not complete” if 750 minutes of cumulative engine runtime with PTO active has 
occurred and all OBD monitors have not yet completed. The PTO timer pauses whenever PTO changes from 
active to not active and resumes counting when PTO is re-activated. The PTO timer is reset to zero after all the 
affected monitors have completed. If an OBD monitor is completely disabled by PTO mode, the affected IUMPR 
numerator and denominator must also be disabled. 
 
This new requirement provides a 750 minute allowance to run all OBD monitors before all the I/M readiness bits 
are set to “not complete” in order to better accommodate vehicles that have monitors that run with reduced 
frequency in PTO mode or have monitors that don’t run at all. 
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IN-USE MONITOR PERFORMANCE RATIO / MODE $09 RESULTS 

Manufacturers are required to implement software algorithms that track in-use performance for each of the following 
components: NMHC catalyst, NOx catalyst monitor, NOx adsorber monitor, PM filter monitor, exhaust gas sensor 
monitor, EGR/ VVT monitor, boost pressure monitor, and fuel system monitor. The numerator for each component 
or system tracks the number of times that all conditions necessary for a specific monitor to detect a malfunction 
have been encountered. The denominator for each component or system tracks the number of times that the 
vehicle has been operated in the specified conditions.  

Ignition Cycle Counter 

Ignition cycle counter will increment after engine start >= 2 second 

“Engine start” is defined as the point when the engine reaches a speed 150 rpm below the normal, warmed-up idle 
speed (as determined in the drive position for vehicles equipped with an automatic transmission). 

General Denominator Counter 

General Denominator counter will increment if all the following conditions are met: 

 Ambient Temperature >= -7 deg C (20 deg F) 

 Barometric pressure >= 752 hPA (8,000 ft altitude) 

 Time since engine start (or propulsion system active for hybrid) => 600 s 

 If LD, Time with vehicle speed greater or equal to than 40 kph (25 mph) >= 300 s. 

 If HD, Time with engine speed greater or equal to 1150 rpm >= 300 s. 

 Continuous vehicle operation at idle time (i.e., accelerator pedal released with vehicle speed <= 1.6 kph 
(1 mph)) >= 30 s 

The table below shows which monitors must complete to increment each IUMPR numerator for MY2019 6.7L. 

 
 

Monitor Group Monitor Fault Code(s) 

NMHC Converting Catalyst 
Monitoring P0420 

NOx Converting Catalyst Monitoring P20EE 
PM Filter Monitoring P2002 
Exhaust Gas Sensor Monitoring 

P2A01 

P229F 

P24AE 

P2201 

EGR System Monitoring P0402 

P2457 

Boost Pressure Control System 
Monitoring P132B 

P026A 
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Fuel System Monitoring 
P0170 

P0263 
P0269 
P0281 
P0266 
P0278 
P0275 
P0272 
P0284 
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MODE $06 RESULTS 

OBD Test Data for MY2019 6.7L: 

Monitor ID Name 

Monitor ID 
Test 
ID 

TID Description Monitor 

(MID) (TID) 

Exhaust Gas Sensor 
Monitor Bank 1 – Sensor 
1 

1 9A NOxPerform  Low P2201 

Exhaust Gas Sensor 
Monitor Bank 1 – Sensor 

2 
2 

90 30% O2 rise P0139 

91 30-60% O2 rise P0139 

92 60% O2 rise  P0139 

94 O2 Conc Partial P2A01 

95 O2 Conc Coast P2A01 

97 NOx Conc Error P229F 

98 NOx Neg Adp Err P229F 

99 NOx Pos Adp Err P229F 

9C PM Sens IDE Cur P24AE 

9D PM Sens ProTube P24DA 

Catalyst Monitor Bank 1 21 90 DOC ExEff Regen P0420 

EGR Monitor Bank 1 31 

90 EGR Low Flow P0401 

91 EGR High Flow P0402 

92 EGR Over Temp P2457 

Fuel System Monitor 
Bank 1 

81 

99 OverallFuelTrim P0170 

A1 
Cylinder #1 Fuel Balance Learned 
Limit P0263 

A2 
Cylinder #2 Fuel Balance Learned 
Limit P0269 

A3 
Cylinder #3 Fuel Balance Learned 
Limit P0281 

A4 
Cylinder #4 Fuel Balance Learned 
Limit P0266 

9A FP Dev Positive P0088 

9B FP Dev Negative P0087 

9C FP Low  Dev Lim P0088 

9D FP High Dev Lim P0087 

Fuel System Monitor 
Bank 2 

82 A5 Cylinder #5 Fuel Balance Learned 
Limit 

P0278 
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A6 
Cylinder #6 Fuel Balance Learned 
Limit P0275 

A7 
Cylinder #7 Fuel Balance Learned 
Limit P0272 

A8 
Cylinder #8 Fuel Balance Learned 
Limit P0284 

Boost Pressure Control 
Monitor Bank 1 

85 

92 Over Boost Cond P259F 

96 CAC Temp Error P026A 

97 TurboUnderboost P0299 

90 Intrusive Boost P132B 

NOx/SCR Catalyst 
Monitor Bank 1 

98 90 NOx Cat Con Eff P20EE 

Misfire Cylinder 1 Data A2 
0B 10-trip RollAvg P0301 

0C Cur OBD Counts P0301 

Misfire Cylinder 2 Data A3 
0B 10-trip RollAvg P0302 

0C Cur OBD Counts P0302 

Misfire Cylinder 3 Data A4 
0B 10-trip RollAvg P0303 

0C Cur OBD Counts P0303 

Misfire Cylinder 4 Data A5 
0B 10-trip RollAvg P0304 

0C Cur OBD Counts P0304 

Misfire Cylinder 5 Data A6 
0B 10-trip RollAvg P0305 

0C Cur OBD Counts P0305 

Misfire Cylinder 6 Data A7 
0B 10-trip RollAvg P0306 

0C Cur OBD Counts P0306 

Misfire Cylinder 7 Data A8 
0B 10-trip RollAvg P0307 

0C Cur OBD Counts P0307 

Misfire Cylinder 8 Data A9 
0B 10-trip RollAvg P0308 

0C Cur OBD Counts P0308 

PM Filter Monitor Bank 
1 

B2 

90 % Min Exp Press P244A 

91 Regen Frequency  P2459 

92 RegenIncomplete P24A2 

94 PartFilterEffic P2002 
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REVISIONS 

REVISION ID ITEMS MODIFIED 

19.00.00.00 Original MY2019 Document 

  

  

  

  

  

  

 



Issued: 30-Jan-2019 09.01.01.00-1 of 1 2021 MY Common Section
Ford Motor Company 

OBD Connector Locations 

Ford Motor Company's 2021 MY products comply with the location and means of access practices set  
forth in SAE J1962 and are in compliance with the location and means of access requirements of 40 CFR 
86.094 and the California OBD II regulations. 



 2021 MY OBD-II / HD OBD Family Groupings Ford Confidential

OBD Group Test Group Program Engine Name Vehicle Line(s) Selection
Emissions 

Standard

OBD 

Content 

Update

CA Vol. 

(Est.) 

x1000

Prior MY Selections 

MFMXT02.52NG 2.5L V408 2.5L-I4-Duratec I4-D4-CNG-IVCT Transit Connect Rep Cal T3B70 / ULEV70 c/o 2019 0.1 20MY: Rep 

MFMXV05.2VEZ 5.2L S550 GT500 5.2L-V8-Modular-D4-G-TIVCT-SC-UPG Mustang GT500 PVE T3B125 / ULEV125 c/o 2020 0.3

MFMXD07.363H 7.3L P558 7.3L Boss 2V DEVCT F-series Super Duty <10K Completes T3B200 / ULEV200 c/o 2020 0.8 20MY (New): Rep, DDV, PVE 

MFMXH07.3BWU 7.3L P558 7.3L Boss 2V DEVCT F-series Super Duty >10K Chassis Cabs T3B270 / ULEV270 c/o 2020 0.4

MFMXD07.373K 7.3L P558 7.3L Boss 2V DEVCT F-series Super Duty  >10K Completes T3B270 / ULEV270 c/o 2020 0.3

MFMXD06.26BC 6.2L P558 6.2L-V8-PV8-S2-E85-DEVCT-UPG
F-series Super Duty  <10K Completes / Box Deletes

T3B200 / ULEV200 c/o 2020 1.1 19MY: iRep

MFMXD06.26CH 6.2L P558 6.2L-V8-PV8-S2-E85-DEVCT-UPG F-series Super Duty FFV <10K Chassis Cabs T3B200 / ULEV200 c/o 2020 0.1

MFMXD06.27CH 6.2L P558 6.2L-V8-PV8-S2-E85-DEVCT-UPG F-series Super Duty FFV >10K Chassis Cabs T3B270 / ULEV270 c/o 2020 0.2

MFMXD06.27BC 6.2L P558 6.2L-V8-PV8-S2-E85-DEVCT-UPG F-series Super Duty FFV >10K Completes/ Box Deletes Rep Cal, PVE T3B270 / ULEV270 c/o 2020 0.2

MFMXH07.3BWU 7.3L VN127 7.3L Boss 2V DEVCT E-Series <14K
edHDDGasFIN / 

edHDDGasFIN
c/o 2020 1.6

MFMXT01.52X1 1.5L CX482 / CX430 1.5L-I3-Dragon-D4-G-GTDI-180PS Escape / 2nd CUV iRep Cal, DDV T3B30 / SULEV30 c/o 2020 4.6

20MY (New): Rep, PVE

MFMXT02.73JK 2.7L P702 2.7L-V6-Nano-D4-G-GTDI-UPG F-150 Rep Cal T3B50 / ULEV50 Major 12.4

TBD 2.7L U725 2.7L-V6-Nani-D4-G-GTDI-UPG2 Bronco PVE, (DDV?) T3B50 / ULEV50 Major 2.8 New 

MFMXT03.33DU 3.3L P702 3.3L-V6-CYCLONE-D4-E85-DI- TIVCT-UPG F-150  FFV T3B50 / ULEV50 Major 10.8 18MY: Rep, DDV, PVE

MFMXT03.54JK 3.5L P702 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG F-150 / F-150 Police T3B50 / ULEV50 Major 10.2

MFMXT03.54JM 3.5L P702 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG F-150 Raptor T3B50 / ULEV50 Major 1.2

MFMXT03.57AT 3.5L P702 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG F-150 Raptor 37" Tire Major TBD

MFMXT03.54HF 3.5L U55x 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG Expedition  / Navigator  / Exp. Max  / Nav. L  T3B70 / ULEV70 Moderate 8.0 19MY: PVE

MFMXT03.54HG 3.5L U55x 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG Expedition Limo  / Navigator Limo T3B70 / ULEV70 Moderate 8.0

MFMXD03.57BG 3.5L V363N 3.5L-V6-CYCLONE-D4-E85-DI-TIVCT-UPG Transit  >10K T3B400 / ULEV400 c/o 2020 0.1

MFMXD03.56BG 3.5L V363N 3.5L-V6-CYCLONE-D4-E85-DI-TIVCT-UPG Transit <10K T3B200 / ULEV200 c/o 2020 0.0

MFMXT03.55HM 3.5L V363N 3.5L-V6-CYCLONE-D4-E85-DI-TIVCT-UPG Transit MDPV AWD T3B160 / LEV160 c/o 2020 0.0

MFMXV05.0VKN 5.0L S550 5.0L-V8-Modular-D4-E85-TIVCT-PFDI-UPG2 Mustang T3B125 / ULEV125 Moderate 1.9

19MY: Rep

MFMXT03.33U3 3.3L U625 3.3L-V6-CYCLONE-D4-E85-DI-TIVCT-UPG Explorer /Police Interceptor Utility T3B70 / ULEV70 c/o 2020 1.7
20MY (New): Rep

MFMXT05.03DP 5.0L P702 5.0L-V8-Modular-D4-E85-PFDI-UPG3-TIVCT F-150 FFV T3B70 / ULEV70 Major 4.1

MFMXV03.5VGT 3.5L  S922 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-MVP-GT Ford GT T3B125/ ULEV125 c/o 2020 0.0

PFI

PFI DI
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MFMXT02.72JQ 2.7L CD539 / U540 2.7L-V6-Nano-D4-G-GTDI-BASE PLUS Edge ST  / Nautilus T3B70 / ULEV70 c/o 2019 2.3

MFMXT02.02NP 2.0L V408 2.0L-I4-Duratec I4-D4-G-DI-TIVCT-UPG Transit Connect T3B70 / ULEV70 c/o 2019 8.7 20MY: Rep 

MFMXT02.02MI 2.0L V408 FFV 2.0L-I4-Duratec I4-D4-E85-DI-TIVCT-UPG Transit Connect FFV T3B70 / ULEV70 c/o 2019 0.1

MFMXT01.01B7 1.0L B515 1.0L-I3-FOX-D4-G-GTDI-125PS EcoSport T3B70 / ULEV70 Moderate 4.2 19MY: PVE

MFMXT02.01B2 2.0L B515 2.0L-I4-Duratec I4-D4-G-DI-TIVCT-160PS EcoSport T3B70 / ULEV70 Moderate 5.6

MFMXT02.02JU 2.0L CD539 / U540 2.0L-I4-Duratec I4-D4-G-GTDI-IEM-FE UPG-240PS Edge / Nautilus T3B70 / ULEV70 c/o 2019 8.8

MFMXT02.02Y1
2.0L CX482 / CX483 / 

CX430
2.0L-I4-Duratec I4-D4-G-GTDI-IEM-FE UPG-240PS Escape / Corsair / 2nd CUV Rep Cal T3B70 / ULEV70 c/o 2019 4.1

20MY: PVE

MFMXT02.32Z1 2.3L CX483 2.3L-I4-Duratec I4-D4-G-GTDI-IEM-UPG2 Corsair T3B70 / ULEV70 c/o 2020 0.3

MFMXV02.3VJY 2.3L S550 2.3L-I4-Duratec I4-D4-G-GTDI-IEM Mustang T3B70 / ULEV70 Moderate 3.0 19MY: iRep

MFMXT02.31EM 2.3L U725 2.3L-I4-Duratec I4-G-GTDI-IEM-UPG2 Bronco T3B70 / ULEV70 Major 2.8 New 

MFMXT02.33U1 2.3L  U625 2.3L-I4-Duratec I4-D4-G-GTDI-IEM-UPG2-300PS Explorer T3B70 / ULEV70 c/o 2020 21.2

MFMXT02.33ME 2.3L P375 2.3L-I4-Duratec I4-D4-G-GTDI-IEM-UPG2 Ranger T3B70 / ULEV70 c/o 2019 12.2 19MY (New): Rep, DDV, PVE

MFMXT02.3X4T 2.3L P375 2.3L-I4-Duratec I4-D4-G-GTDI-IEM-UPG2 Ranger Tremor c/o 2019 TBD

MFMXT02.33MC 2.3L P375 2.3L-I4-Duratec I4-D4-G-GTDI-IEM-UPG2 Ranger Chassis Cab T3B125 / ULEV125 c/o 2019 0.4

MFMXT03.03U2 3.0L U625/ U611 3.0L-V6-Nano-D4-G-GTDI-BASE PLUS-CD6R Explorer / Aviator / Police Interceptor Utility Rep Cal T3B70 / ULEV70 c/o 2020 7.6
20MY: Rep

MFMXD03.56BZ 3.5L V363N 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-MVP Transit  <10K T3B200 / ULEV200 c/o 2020 1.5

MFMXD03.57BZ 3.5L V363N 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-MVP Transit  >10K T3B400 / ULEV400 c/o 2020 1.1

RWD PFI DI HEV / 

PHEV 
MFMXT03.33F1 3.3L U625 3.3L-V6-CYCLONE-D4-G-DI-TIVCT-UPG-HEV Explorer /Police Interceptor Utility Rep Cal T3B70 / ULEV70 c/o 2020 3.0 20MY (New): Rep Cal, DDV, PVE

MFMXT03.51F1 3.5L P702 3.5L-V6-CYCLONE-D4-G-GTDI-TIVCT-UPG2-HEV F-150 HEV
Rep Cal, DDV, 

PVE
T3B50 / ULEV50 Major 4.8 New 

MFMXT03.03P1 3.0L U611 3.0L-V6-Nano-D4-G-GTDI-CD6R-PHEV Lincoln Aviator T3B30 / SULEV30 c/o 2020 0.1 20MY (New): Rep Cal, PVE

MFMXT02.52F1 2.5L HEV CX482 2.5L Duratec GEN IV HEV Escape HEV T3B30 / SULEV30 c/o 2020 0.9 20MY (New): Rep Cal, PVE 

MFMXT02.52P1 2.5L PHEV CX48x 2.5L Duratec GEN IV PHEV Escape  PHEV T3B30 / SULEV30 c/o 2020 0.3

MFMXT02.53CE 2.5L PHEV CX48x 2.5L Duratec GEN IV PHEV  Corsair  PHEV Rep Cal T3B30 / SULEV30 Minor 0.3

HD OBD Gasoline MFMXH07.3BW7
7.3L P558/F53/ 

F59/H567/VN127
7.3L Boss 2V DEVCT

E-series >14K, F-series Super Duty / Motorhome / Step 

Van 3V Inc./ Bluebird Bus. >14K
Rep Cal

edHDDsIFIN / 

edHDDsIFIN
c/o 2020 6.5

20MY (New) - Rep

DI

RWD DI HEV / 

PHEV

HEV / PHEV 
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MFMXD02.06DV 2.0L Diesel V363N 2.0L Diesel Transit Diesel <10K Rep Cal T3B200 / ULEV200 c/o 2020 1.3

20MY (New) - Rep, DDV, PVE

MFMXD02.07DW 2.0L Diesel V363N 2.0L Diesel Transit Diesel >10K T3B400 / ULEV400 c/o 2020 0.2

MFMXT03.03DZ 3.0L Lion Diesel P702 3.0L Lion Diesel F-Series Diesel 
Rep Cal / DDV / 

PVE 
T3B160 / LEV160 Major 1.0

18MY (New) - Rep, DDV, PVE

19MY (c/o) - iRep

20MY (c/o) - iRep

MFMXD06.761B 6.7L Diesel P558 6.7L Scorpion Diesel F-series Super Duty Diesel Comp. <10K 
Rep Cal

(per CARB)
T3B200 / ULEV200 c/o 2020 2.9

20MY (c/o) - Rep

19MY (c/o) - iRep

18MY (c/o) - iRep

MFMXD06.771D 6.7L Diesel P558 6.7L Scorpion Diesel F-series Super Duty Diesel  Comp. >10K T3B270 / ULEV270 c/o 2020 2.5

MFMXH06.7P4B 6.7L  Diesel P558 6.7L Scorpion Diesel F-series Super Duty Diesel Inc. <14K edHDDsIFIN / ULEV2 c/o 2020 0.4

MFMXH06.7P4A 6.7L Diesel P558 6.7L Scorpion Diesel F-series Super Duty Inc. >14K
edHDDsIFIN / 

edHDDsIFIN
c/o 2020 2.1

20MY (c/o) - iRep

19MY (c/o) - Rep, DDE, PVE)

MFMXH06.7P5C 6.7L Diesel P558 6.7L Scorpion Diesel F-Series Super Duty F600 >14K
edHDDsIFIN / 

edHDDsIFIN
c/o 2020 0.011 20MY (New): iRep, DDE, PVE

MFMXH06.7C45 6.7L Diesel H567 6.7L Scorpion Diesel F-Series F650/750
Rep Cal, PVE, 

DDE

edHDDsIFIN / 

edHDDsIFIN
c/o 2020 1.0

20MY (c/o) - iRep

18MY (c/o) - Rep

Diesel OBD II

Bosch Controls

Diesel HD OBD

Bosch Controls 

Diesel OBD II 

Bosch-Continental
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

2.3L I4 Coupe 2.3L GTDI 10R80 RWD Premium P235/55R17 A/S D3KDP - Hankook at 32 psi 3875 11.3 21.17 27.62 0.1300 0.02034

4000 11.5 21.55 28.64 0.1336 0.02034

4250 11.8 22.26 30.69 0.1409 0.02035

2.3L I4 Conv. 2.3L GTDI 10R80 RWD Premium P235/55R17 A/S D3KDP - Hankook at 32 psi 3875 12.1 19.90 27.62 0.1300 0.02252

4000 12.2 20.27 28.64 0.1336 0.02253

4250 12.5 20.98 30.69 0.1409 0.02253

2.3L I4 Coupe 2.3L GTDI 10R80 RWD Premium P235/50R18 A/S D3HCF - Goodyear at 32 psi 3875 11.2 21.49 25.16 0.1892 0.01965

4000 11.3 21.85 26.14 0.1951 0.01964

4250 11.7 22.56 28.09 0.2068 0.01961

2.3L I4 Conv. 2.3L GTDI 10R80 RWD Premium P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 13.1 18.32 32.14 0.2026 0.02236

4000 13.3 18.64 33.29 0.2086 0.02236

4250 13.7 19.23 35.61 0.2206 0.02237

2.3L I4 Coupe 2.3L GTDI 10R80 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.1 18.32 39.17 0.1608 0.02035

4000 13.3 18.62 40.52 0.1653 0.02034

4250 13.7 19.18 43.24 0.1743 0.02032

2.3L I4 Conv. 2.3L GTDI 10R80 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.8 17.36 39.17 0.1608 0.02255

4000 14.0 17.65 40.52 0.1653 0.02253

4250 14.4 18.21 43.24 0.1743 0.02251

2.3L I4 Coupe

Pony Package

2.3L GTDI 10R80 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.1 18.32 39.17 0.1608 0.02035

4000 13.3 18.62 40.52 0.1653 0.02034

4250 13.7 19.18 43.24 0.1743 0.02032

2.3L I4 Conv.

Pony Package

2.3L GTDI 10R80 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.8 17.36 39.17 0.1608 0.02255

4000 14.0 17.65 40.52 0.1653 0.02253

4250 14.4 18.21 43.24 0.1743 0.02251

2.3L I4 Coupe 2.3L GTDI 10R80 RWD Premium P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 11.6 20.67 28.22 0.1268 0.02099

4000 11.8 21.03 29.33 0.1306 0.02098

4250 12.1 21.70 31.56 0.1381 0.02098

2.3L I4 Conv. 2.3L GTDI 10R80 RWD Premium P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 12.3 19.45 28.22 0.1268 0.02318

4000 12.5 19.80 29.33 0.1306 0.02318

4250 12.9 20.47 31.56 0.1381 0.02317

2.3L I4 Coupe

HO

2.3L GTDI 10R80 RWD High Series P255/40ZR19 Summer D3IDE - Pirelli at 32 psi 3875 13.8 17.35 40.85 0.1211 0.02269

4000 14.0 17.65 42.19 0.1243 0.02269

4250 14.4 18.24 44.85 0.1306 0.02267

2.3L I4 Conv.

HO

2.3L GTDI 10R80 RWD High Series P255/40ZR19 Summer D3IDE - Pirelli at 32 psi 3875 14.7 16.32 40.85 0.1211 0.02530

4000 14.9 16.63 42.19 0.1243 0.02529

4250 15.3 17.21 44.85 0.1306 0.02528

2.3L I4 Coupe

HO Handling Pack

2.3L GTDI 10R80 RWD High Series Police P265/40R19  D3IGH - Pirelli at 32 psi 3875 13.2 18.20 36.94 0.1238 0.02227

4000 13.3 18.55 38.07 0.1268 0.02225

4250 13.7 19.23 40.31 0.1328 0.02223

2.3L I4 Coupe 2.3L GTDI MT82 RWD Premium P235/55R17 A/S D3KDP - Hankook at 32 psi 3875 12.4 19.32 29.43 0.3844 0.01777

4000 12.6 19.69 30.45 0.3880 0.01777

4250 12.9 20.39 32.49 0.3952 0.01778

2.3L I4 Conv. 2.3L GTDI MT82 RWD Premium P235/55R17 A/S D3KDP - Hankook at 32 psi 3875 13.1 18.25 29.43 0.3844 0.01996

4000 13.3 18.61 30.45 0.3880 0.01996

4250 13.6 19.30 32.49 0.3952 0.01997

2.3L I4 Coupe 2.3L GTDI MT82 RWD Premium P235/50R18 A/S D3HCF - Goodyear at 32 psi 3875 12.2 19.58 26.96 0.4423 0.01711

4000 12.4 19.94 27.94 0.4481 0.01709

4250 12.7 20.64 29.89 0.4598 0.01706

2.3L I4 Conv. 2.3L GTDI MT82 RWD Premium P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 14.2 16.92 33.94 0.4557 0.01982

4000 14.4 17.23 35.09 0.4617 0.01982

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 S550N
Comments

21MY S550 10-Month Release

10R80 Transmissions require coastdown mode for dyno and coastdown testing

Included new Feature Cars

Single Roll Dynamometer Settings



4250 14.8 17.81 37.41 0.4737 0.01983

2.3L I4 Coupe 2.3L GTDI MT82 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 14.2 16.91 40.98 0.4178 0.01775

4000 14.4 17.20 42.34 0.4222 0.01774

4250 14.8 17.77 45.05 0.4312 0.01771

2.3L I4 Conv. 2.3L GTDI MT82 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 14.9 16.09 40.98 0.4178 0.01994

4000 15.1 16.38 42.34 0.4222 0.01993

4250 15.5 16.94 45.05 0.4312 0.01990

2.3L I4 Coupe

Pony Package

2.3L GTDI MT82 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 14.2 16.91 40.98 0.4178 0.01775

4000 14.4 17.20 42.34 0.4222 0.01774

4250 14.8 17.77 45.05 0.4312 0.01771

2.3L I4 Conv.

Pony Package

2.3L GTDI MT82 RWD Premium P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 14.9 16.09 40.98 0.4178 0.01994

4000 15.1 16.38 42.34 0.4222 0.01993

4250 15.5 16.94 45.05 0.4312 0.01990

2.3L I4 Coupe 2.3L GTDI MT82 RWD Premium P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 12.7 18.91 30.01 0.3790 0.01846

4000 12.9 19.26 31.12 0.3828 0.01845

4250 13.2 19.92 33.36 0.3903 0.01845

2.3L I4 Conv. 2.3L GTDI MT82 RWD Premium P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 13.4 17.88 30.01 0.3790 0.02065

4000 13.6 18.22 31.12 0.3828 0.02065

4250 13.9 18.88 33.36 0.3903 0.02064

2.3L I4 Coupe

HO

2.3L GTDI MT82 RWD High Series P255/40ZR19 Summer D3IDE - Pirelli at 32 psi 3875 14.8 16.15 43.92 0.3156 0.02063

4000 15.0 16.45 45.26 0.3188 0.02062

4250 15.4 17.03 47.92 0.3252 0.02061

2.3L I4 Conv.

HO

2.3L GTDI MT82 RWD High Series P255/40ZR19 Summer D3IDE - Pirelli at 32 psi 3875 15.7 15.26 43.92 0.3156 0.02323

4000 15.9 15.56 45.26 0.3188 0.02322

4250 16.3 16.13 47.92 0.3252 0.02321

2.3L I4 Coupe

HO Handling Pack

2.3L GTDI MT82 RWD High Series Police P265/40R19  D3IGH - Pirelli at 32 psi 3875 14.3 16.78 39.51 0.3632 0.01978

4000 14.4 17.12 40.64 0.3662 0.01977

4250 14.8 17.78 42.89 0.3722 0.01975

5.0L V8 GT Coupe 5.0L 10R80 RWD High Series P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 12.2 19.68 30.84 0.1933 0.02035

4000 12.4 19.99 32.00 0.1993 0.02036

4250 12.8 20.59 34.32 0.2113 0.02036

5.0L V8 GT Conv. 5.0L 10R80 RWD High Series P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 12.9 18.57 30.84 0.1933 0.02254

4000 13.1 18.89 32.00 0.1993 0.02254

4250 13.5 19.48 34.32 0.2113 0.02255

5.0L V8 GT Coupe 5.0L 10R80 RWD High Series P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 12.9 18.58 37.87 0.1515 0.02053

4000 13.1 18.87 39.23 0.1560 0.02052

4250 13.5 19.43 41.95 0.1650 0.02050

5.0L V8 GT Conv. 5.0L 10R80 RWD High Series P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.6 17.59 37.87 0.1515 0.02272

4000 13.8 17.88 39.23 0.1560 0.02271

4250 14.3 18.44 41.95 0.1650 0.02269

5.0L V8 GT Coupe 5.0L 10R80 RWD High Series P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 11.4 21.00 26.92 0.1176 0.02116

4000 11.6 21.35 28.04 0.1213 0.02116

4250 11.9 22.02 30.27 0.1288 0.02116

5.0L V8 GT Conv. 5.0L 10R80 RWD High Series P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 12.2 19.74 26.92 0.1176 0.02336

4000 12.3 20.09 28.04 0.1213 0.02335

4250 12.7 20.75 30.27 0.1288 0.02335

5.0L V8 GT Coupe

Perf Pack

5.0L 10R80 RWD High Series Police P255/40ZR19 Summer D3DBC - Michelin at 32 psi 

P275/40ZR19 Summer D3DBC - Michelin at 32 psi

3875 12.9 18.51 34.76 0.1436 0.02203

4000 13.1 18.85 35.94 0.1475 0.02202

4250 13.5 19.49 38.29 0.1554 0.02200

5.0L V8 GT Conv.

Perf Pack

5.0L 10R80 RWD High Series Police P255/40ZR19 Summer D3DBC - Michelin at 32 psi 

P275/40ZR19 Summer D3DBC - Michelin at 32 psi

3875 13.6 17.62 34.76 0.1436 0.02399

4000 13.8 17.95 35.94 0.1475 0.02398

4250 14.1 18.59 38.29 0.1554 0.02396

5.0L V8 GT COUPE 

"FEATURE CAR" 

5.0L 10R80 RWD HIGH SERIES POLICE P255/40ZR19 SUMMER D3DBC - MICHELIN at 32 psi 

P275/40ZR19 SUMMER D3DBC - MICHELIN at 32 psi

3875 13.4 17.83 36.07 0.1442 0.02298

4000 13.6 18.22 36.99 0.1454 0.02300

4250 13.8 18.97 38.84 0.1480 0.02304

5.0L V8 GT Coupe 5.0L MT82 RWD High Series P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 13.2 18.16 33.90 0.3840 0.01835

4000 13.4 18.47 35.06 0.3900 0.01835

4250 13.8 19.07 37.37 0.4020 0.01836

5.0L V8 GT Conv. 5.0L MT82 RWD High Series P235/50R18 A/S D3HDC - Pirelli at 32 psi 3875 13.9 17.22 33.90 0.3840 0.02054

4000 14.1 17.52 35.06 0.3900 0.02054



4250 14.5 18.12 37.37 0.4020 0.02054

5.0L V8 GT Coupe 5.0L MT82 RWD High Series P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 13.9 17.21 40.94 0.3461 0.01847

4000 14.1 17.50 42.30 0.3506 0.01845

4250 14.5 18.07 45.02 0.3595 0.01843

5.0L V8 GT Conv. 5.0L MT82 RWD High Series P255/40ZR19 A/S D3IC8 - Pirelli at 32 psi 3875 14.7 16.35 40.94 0.3461 0.02066

4000 14.9 16.65 42.30 0.3506 0.02064

4250 15.3 17.21 45.02 0.3595 0.02062

5.0L V8 GT Coupe 5.0L MT82 RWD High Series P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 12.6 19.10 31.25 0.2862 0.01944

4000 12.7 19.45 32.36 0.2900 0.01943

4250 13.1 20.11 34.59 0.2975 0.01943

5.0L V8 GT Conv. 5.0L MT82 RWD High Series P265/35R20 A/S D3IET - Goodyear at 35 psi 3875 13.3 18.05 31.25 0.2862 0.02163

4000 13.5 18.39 32.36 0.2900 0.02163

4250 13.8 19.05 34.59 0.2975 0.02162

5.0L V8 GT Coupe

Perf Pack

5.0L MT82 RWD High Series Police P255/40ZR19 Summer D3DBC - Michelin at 32 psi 

P275/40ZR19 Summer D3DBC - Michelin at 32 psi

3875 14.0 17.05 37.35 0.3834 0.01954

4000 14.2 17.37 38.52 0.3874 0.01953

4250 14.6 18.01 40.88 0.3952 0.01951

5.0L V8 GT Conv.

Perf Pack

5.0L MT82 RWD High Series Police P255/40ZR19 Summer D3DBC - Michelin at 32 psi 

P275/40ZR19 Summer D3DBC - Michelin at 32 psi

3875 14.7 16.29 37.35 0.3834 0.02149

4000 14.9 16.61 38.52 0.3874 0.02148

4250 15.2 17.24 40.88 0.3952 0.02146

5.0L V8 GT COUPE 

"FEATURE CAR" 

5.0L MT3160 RWD HIGH SERIES POLICE P255/40ZR19 SUMMER D3DBC - MICHELIN at 32 psi 

P275/40ZR19 SUMMER D3DBC - MICHELIN at 32 psi

3875 14.9 16.06 37.10 0.5244 0.01942

4000 15.1 16.42 38.02 0.5256 0.01944

4250 15.3 17.13 39.87 0.5282 0.01949

5.0L V8 GT COUPE 

"FEATURE CAR" HANDLING PKG

5.0L MT3160 RWD HIGH SERIES POLICE P305/30ZR19 D3DBF - MICHELIN PILOT SPORTCUP2 at 33 psi 

P315/30ZR19 D3DBF - MICHELIN PILOT SPORTCUP2 at 33 psi

3875 15.2 15.76 36.73 0.5048 0.02080

4000 15.3 16.11 37.78 0.5054 0.02083

4250 15.7 16.78 39.89 0.5066 0.02087



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 S550 GT500 TRLHP Chart V2 2021 S550 GT500 1/6/2020 Nsnow6 2021_S550 GT500_TRLHP_V2_Nsnow6.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

EVO Base 5.2L S/C 7-SPD DCT RWD GT500 Series 315/30R20 (Rear), 305/30R20 (Front) PS4S Michelin at 32 psi 4500 17.8 15.60 36.37 1.0256 0.01842

EVO Base Handling Pkg 5.2L S/C 7-SPD DCT RWD GT500 Series 315/30R20 (Rear), 305/30R20 (Front) PS4S Michelin at 32 psi 4500 18.6 14.96 36.37 1.0256 0.02071

EVO Track 5.2L S/C 7-SPD DCT RWD GT500 Series 315/30R20 (Rear), 305/30R20 (Front) PSCup2 Michelin at 32 psi 4500 18.2 15.32 38.11 0.9874 0.01948

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 S550 GT500

Comments

21MY 10-Month 

- Carryover from 20MY 3-Mo 

- True neutral state is entered 3 seconds after the transmission is shifted into 

Neutral for Dyno and Coastdown testing

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 Ford GT TRLHP Chart 2021 Ford GT 11/20/2019 JCerone 2021_Ford GT_TRLHP_.xlsm 46 Drive Mode Deployment Speed Stow Speed

V-Max Never N/A

Wet 90 MPH (145 km/h) 81 MPH (130 km/h)

Vehicle Description 3-Term 3-Term RL Force Coefficients Normal 90 MPH (145 km/h) 81 MPH (130 km/h)

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2 Sport 71 MPH (114 km/h) 45 MPH (72 km/h)

Ford GT - Wing Deployed 3.5 GTDi GETRAG RWD Track Brake delta 325/3020 ZR Michelin at 30 psi Rear 3375 16.5 12.64 53.30 -0.3181 0.03454 Track 0 MPH (0 km/h) Never

245/3520 ZR Michelin at 30 psi Front 3500 16.7 12.96 54.59 -0.3146 0.03453

3625 16.9 13.27 55.88 -0.3112 0.03452

3750 17.1 13.57 57.16 -0.3078 0.03451

Ford GT - Wing Stowed 3.5 GTDi GETRAG RWD Track Brake delta 325/3020 ZR Michelin at 30 psi Rear 3375 15.8 13.19 53.30 -0.3181 0.03249

245/3520 ZR Michelin at 30 psi Front 3500 16.0 13.51 54.59 -0.3146 0.03248

3625 16.2 13.83 55.88 -0.3112 0.03247

3750 16.4 14.14 57.16 -0.3078 0.03246

Early roadloads communicated to Reid Cuddy directly from track coast down test

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 Ford GT

Comments

Carry over 2020.

Single Roll Dynamometer Settings



Carline Program Code

Ecosport B515

Edge CD539

Bronco Sport CX430

Escape CX482

Corsair CX483

Mustang Mach-E CX727

Aviator U611

Explorer U625

Nautilus U540

Expedition U553

Navigator U554

Bronco U725

Ranger P375

F-150/Buzz/Raptor P702

P558

Transit Connect V408

Transit V363

E-Series VN127

Motor Home/Step Van F53/F59

F-650/750 H567

Index for Single Roll Settings 2021 Model Year Truck

F-250/350/450/550/600

Date Issued:  2/14/2020
Date Revised: 

12.01.02.00
Page 1 of 1

2021MY Common Section
Ford Motor Company
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2021 B515 TRLHP Chart V1 2021 B515 3/13/2020 RMARINCA 2021_B515_TRLHP_V1_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

B515 FWD - 16" 1.0L Fox 6F15 FWD 2018 B515 EcoSport NA Design 205/60R16  Bridgestone at 35 psi 3250 12.1 16.62 22.22 0.1161 0.02516

3375 12.2 17.13 22.77 0.1194 0.02514

3500 12.3 17.63 23.32 0.1227 0.02512

3625 12.4 18.13 23.87 0.1261 0.02510

B515 FWD - 17" 1.0L Fox 6F15 FWD 2018 B515 EcoSport NA Design 205/50R17 XL Bridgestone at 35 psi 3250 12.3 16.35 22.68 0.1308 0.02528

3375 12.4 16.85 23.24 0.1347 0.02525

3500 12.5 17.35 23.80 0.1385 0.02522

3625 12.6 17.84 24.36 0.1423 0.02519

B515 AWD - 16" & 17" 2.0L 6F35 AWD 2018 B515 EcoSport NA Design 205/60R16  Bridgestone at 35 psi 3375 13.4 15.58 28.38 0.1823 0.02524

3500 13.5 16.05 28.96 0.1855 0.02522

3625 13.6 16.51 29.54 0.1887 0.02520

3750 13.7 16.97 30.12 0.1918 0.02518

3875 13.8 17.41 30.70 0.1950 0.02516

205/50R17 XL Bridgestone at 36 psi 3375 13.6 15.42 28.78 0.2018 0.02512

3500 13.7 15.88 29.36 0.2054 0.02510

3625 13.7 16.34 29.94 0.2090 0.02507

3750 13.8 16.78 30.53 0.2127 0.02505

3875 13.9 17.22 31.11 0.2163 0.02502

B515 AWD SES - 17" 2.0L 6F35 AWD 2018 B515 EcoSport NA Design 205/50R17 XL Bridgestone at 36 psi 3375 13.7 15.23 28.82 0.2016 0.02562

3500 13.8 15.68 29.40 0.2052 0.02560

3625 13.9 16.13 29.98 0.2089 0.02557

3750 14.0 16.58 30.57 0.2125 0.02555

3875 14.1 17.02 31.15 0.2162 0.02552

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 B515 3 Month Chart Job1

Comments

Carryover from 21MY 10 Month Chart.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CD539 TRLHP Chart V1 2021 CD539 2/13/2020 ACOWHER2 21MY CD539 10 Month RDM- Including AWDDisc Tool 02132020.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

5 DOOR FWD 2.0 8F35 FWD 18"FRT/17"RR 235/60R18 D3HCM PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.4 18.48 29.65 0.1275 0.02580

4250 13.6 19.34 31.00 0.1337 0.02575

4500 13.8 20.17 32.35 0.1400 0.02570

4750 14.0 20.98 33.70 0.1463 0.02565

5000 14.2 21.76 35.05 0.1527 0.02560

245/60R18 D3HEL MICHELIN AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 12.9 19.26 26.39 0.1067 0.02591

4250 13.0 20.18 27.56 0.1119 0.02587

4500 13.2 21.08 28.73 0.1170 0.02583

4750 13.4 21.96 29.90 0.1222 0.02578

5000 13.6 22.81 31.07 0.1274 0.02574

V RATED II245/55R19 D3IDJ HANKOOK AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.3 18.64 29.72 0.1015 0.02595

4250 13.5 19.51 31.12 0.1063 0.02590

4500 13.7 20.34 32.53 0.1112 0.02586

4750 13.9 21.15 33.93 0.1161 0.02582

5000 14.1 21.93 35.35 0.1210 0.02578

V RATED 245/50R20 D3IDK PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.5 18.34 30.17 0.1404 0.02564

4250 13.7 19.16 31.67 0.1482 0.02558

4500 14.0 19.94 33.18 0.1561 0.02552

4750 14.2 20.70 34.69 0.1640 0.02545

5000 14.4 21.44 36.22 0.1719 0.02538

245/50R20 D3IDU HANKOOK AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.2 18.77 28.17 0.1180 0.02598

4250 13.4 19.66 29.39 0.1236 0.02594

4500 13.6 20.52 30.61 0.1292 0.02591

4750 13.8 21.37 31.83 0.1348 0.02587

5000 14.0 22.19 33.05 0.1404 0.02583

5 DOOR AWD DISCONNECT ST 2.7 8F57 AWDDISC 18" FRT/RR 245/50R20 D3IDU HANKOOK AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.8 17.96 31.16 0.1283 0.02634

4250 14.0 18.83 32.39 0.1339 0.02630

4500 14.2 19.66 33.61 0.1395 0.02627

4750 14.4 20.49 34.83 0.1451 0.02623

5000 14.5 21.28 36.05 0.1507 0.02619

GEN2 AS265/40R21 D3EFP CONTINENTAL AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.7 18.08 30.64 0.1499 0.02585

4250 13.9 18.93 31.93 0.1573 0.02578

4500 14.1 19.76 33.23 0.1648 0.02570

4750 14.3 20.57 34.53 0.1723 0.02563

5000 14.5 21.35 35.84 0.1798 0.02556

18" FRT/RR #2 SUMMER265/40R21 D3IER PIRELLI PZERO AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 14.6 16.93 37.17 0.2018 0.02495

4250 14.9 17.70 38.83 0.2076 0.02489

4500 15.1 18.44 40.49 0.2134 0.02482

4750 15.3 19.16 42.15 0.2192 0.02476

5000 15.6 19.86 43.81 0.2250 0.02470

5 DOOR AWD DISCONNECT 2.0 8F35 AWDDISC 18" FRT/RR 235/60R18 D3HCM PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 14.1 17.55 34.53 0.1022 0.02648

4250 14.3 18.38 35.87 0.1085 0.02643

4500 14.5 19.18 37.22 0.1148 0.02639

4750 14.7 19.96 38.57 0.1211 0.02634

5000 14.9 20.72 39.92 0.1274 0.02629

245/60R18 D3HEL MICHELIN AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.6 18.26 31.20 0.0808 0.02661

4250 13.7 19.15 32.37 0.0860 0.02657

4500 13.9 20.01 33.54 0.0911 0.02653

4750 14.1 20.86 34.71 0.0963 0.02648

5000 14.3 21.68 35.88 0.1015 0.02644

V RATED II245/55R19 D3IDJ HANKOOK AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 14.0 17.70 34.53 0.0755 0.02665

4250 14.2 18.53 35.93 0.0804 0.02661

4500 14.4 19.34 37.33 0.0853 0.02656

4750 14.6 20.13 38.74 0.0902 0.02652

5000 14.8 20.89 40.15 0.0951 0.02648

V RATED 245/50R20 D3IDK PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 14.2 17.43 34.97 0.1144 0.02635

4250 14.4 18.22 36.47 0.1222 0.02628

4500 14.7 18.98 37.98 0.1301 0.02622

4750 14.9 19.72 39.50 0.1380 0.02615

5000 15.1 20.44 41.02 0.1459 0.02609

245/50R20 D3IDU HANKOOK AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4000 13.9 17.82 32.97 0.0920 0.02668

4250 14.1 18.68 34.19 0.0976 0.02664

4500 14.3 19.51 35.41 0.1032 0.02661

4750 14.5 20.33 36.63 0.1088 0.02657

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CD539

Comments

21MY CD539 10 Month

8F Trans Requires Coastdown Mode For Testing

Single Roll Dynamometer Settings



5000 14.7 21.12 37.85 0.1144 0.02653



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CX430N TRLHP Chart V1 2021 CX430N 10/29/2019 LLOPE112 2021_CX430N_TRLHP_V1_LLOPE112.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

CX430N 1.5L AWD BASE 1.5L 8F35 AWD 308x27 57mm Comfort lining / 302x11 36mm Comfort linign (D3KER2)225/65R17 102H A/S BSW Continental at 33 psi 3500 14.4 14.97 33.27 -0.0133 0.03030

3625 14.5 15.43 33.76 -0.0113 0.03029

3750 14.6 15.88 34.24 -0.0092 0.03028

3875 14.7 16.32 34.72 -0.0072 0.03027

4000 14.7 16.77 35.21 -0.0051 0.03025

CX430N 1.5L AWD XLT 1.5L 8F35 AWD 308x27 57mm Comfort lining / 302x11 36mm Comfort linign (D3KER2)225/65R17 102H A/S BSW Continental at 33 psi 3500 14.4 14.97 33.27 -0.0133 0.03030

3625 14.5 15.43 33.76 -0.0113 0.03029

3750 14.6 15.88 34.24 -0.0092 0.03028

3875 14.7 16.32 34.72 -0.0072 0.03027

4000 14.7 16.77 35.21 -0.0051 0.03025

(D3HEZ)225/60R18 100H A/S BSW Michelin at 33 psi 3500 14.5 14.87 33.54 0.0104 0.03000

3625 14.6 15.32 34.07 0.0135 0.02998

3750 14.7 15.75 34.60 0.0167 0.02996

3875 14.8 16.19 35.14 0.0199 0.02993

4000 14.9 16.61 35.68 0.0231 0.02991

CX430N 1.5L AWD LIMITED 1.5L 8F35 AWD 308x27 57mm Comfort lining / 302x11 36mm Comfort linign (D3HEZ)225/60R18 100H A/S BSW Michelin at 33 psi 3500 14.5 14.87 33.54 0.0104 0.03000

3625 14.6 15.32 34.07 0.0135 0.02998

3750 14.7 15.75 34.60 0.0167 0.02996

3875 14.8 16.19 35.14 0.0199 0.02993

4000 14.9 16.61 35.68 0.0231 0.02991

CX430N 2.0L AWD TRAIL 2.0L 8F35 AWD 308x27 57mm Comfort lining / 302x11 36mm Comfort linign (D3KDJ)225/65R17 A/T Pirelli at 33 psi 3750 16.5 14.04 38.61 0.0120 0.03383

3875 16.6 14.42 39.28 0.0148 0.03381

4000 16.7 14.80 39.95 0.0177 0.03379

4250 16.9 15.53 41.29 0.0235 0.03374

4500 17.1 16.25 42.64 0.0293 0.03370

(D3KCF)235/65R17 A/T Falken at 33 psi 3750 16.8 13.77 40.97 0.0103 0.03389

3875 16.9 14.14 41.68 0.0130 0.03388

4000 17.0 14.50 42.40 0.0157 0.03386

4250 17.3 15.22 43.84 0.0211 0.03382

4500 17.5 15.91 45.28 0.0264 0.03379

CX430N 2.0L AWD SPORT 2.0L 8F35 AWD 308x27 57mm Comfort lining / 302x11 36mm Comfort linign (D3KCF)235/65R17 A/T Falken at 33 psi 3750 16.8 13.77 40.97 0.0103 0.03389

3875 16.9 14.14 41.68 0.0130 0.03388

4000 17.0 14.50 42.40 0.0157 0.03386

4250 17.3 15.22 43.84 0.0211 0.03382

4500 17.5 15.91 45.28 0.0264 0.03379

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CX430N 10 Month Chart
Comments

* New program.

* 8F transmission require a special Coastdown Mode.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CX482N TRLHP Chart V1 2021 CX482N 13-Jan-20 LLOPE112 2021_CX482N_TRLHP_V1_LLOPE112.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

CX482N 1.5L FWD 1.5L 8F24 FWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3KER) 225/65R17 102H A/S BSW Michelin at 33 psi 3500 11.6 18.67 18.51 0.2490 0.02247
3625 11.7 19.20 19.03 0.2514 0.02246
3750 11.8 19.73 19.56 0.2538 0.02244
3875 11.9 20.24 20.08 0.2563 0.02243

(D3KFQ) 225/65R17 102H A/S BSW 2 Continental at 33 psi 3500 11.9 18.20 20.43 0.2536 0.02251
3625 12.0 18.71 20.98 0.2559 0.02250
3750 12.1 19.22 21.53 0.2583 0.02248
3875 12.2 19.73 22.07 0.2607 0.02247

(D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3500 11.8 18.46 19.57 0.2507 0.02241
3625 11.8 18.98 20.12 0.2533 0.02239
3750 11.9 19.49 20.68 0.2558 0.02237
3875 12.0 20.00 21.24 0.2584 0.02235

(D3HEZ) 225/60R18 100H A/S BSW Michelin at 33 psi 3500 11.7 18.51 18.84 0.2664 0.02230
3625 11.8 19.03 19.38 0.2696 0.02228
3750 11.9 19.54 19.91 0.2728 0.02225
3875 12.0 20.05 20.45 0.2759 0.02223

CX482N 1.5L AWD 1.5L 8F35 AWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3KFQ) 225/65R17 102H A/S BSW 2 Continental at 33 psi 3625 12.2 18.43 27.87 -0.0051 0.02542
3750 12.2 18.94 28.42 -0.0027 0.02540
3875 12.3 19.43 28.96 -0.0003 0.02539
4000 12.4 19.92 29.51 0.0020 0.02538

(D3HEZ) 225/60R18 100H A/S BSW Michelin at 33 psi 3625 12.0 18.74 26.25 0.0101 0.02517
3750 12.0 19.24 26.78 0.0133 0.02515
3875 12.1 19.74 27.32 0.0165 0.02513
4000 12.2 20.24 27.86 0.0197 0.02510

(D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3625 12.0 18.69 26.98 -0.0047 0.02526
3750 12.1 19.20 27.53 -0.0021 0.02524
3875 12.2 19.70 28.09 0.0005 0.02523
4000 12.2 20.19 28.65 0.0031 0.02521

CX482N 2.0L FWD 2.0L 8F35 FWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3IFB)225/55R19 99V A/S BSW Michelin at 33 psi 3625 12.3 18.28 27.05 0.0937 0.02415
3750 12.4 18.76 27.72 0.0966 0.02413
3875 12.5 19.23 28.39 0.0995 0.02410
4000 12.6 19.69 29.05 0.1024 0.02407

(D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3625 11.7 19.20 22.85 0.0788 0.02439
3750 11.8 19.72 23.40 0.0813 0.02437
3875 11.9 20.23 23.96 0.0839 0.02435
4000 12.0 20.73 24.51 0.0865 0.02434

CX482N 2.0L AWD 2.0L 8F35 AWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3HEZ) 225/60R18 100H A/S BSW Michelin at 33 psi 3750 12.2 19.04 26.81 0.0136 0.02552
3875 12.3 19.54 27.35 0.0167 0.02550
4000 12.3 20.03 27.88 0.0199 0.02547
4250 12.5 20.99 28.96 0.0263 0.02543

(D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3750 12.2 19.00 27.56 -0.0018 0.02561
3875 12.3 19.50 28.11 0.0007 0.02559
4000 12.4 19.99 28.67 0.0033 0.02557
4250 12.5 20.94 29.79 0.0085 0.02554

(D3IFB)225/55R19 99V A/S BSW Michelin at 33 psi 3750 12.8 18.11 31.88 0.0134 0.02537
3875 12.9 18.57 32.54 0.0163 0.02534
4000 13.0 19.03 33.21 0.0193 0.02531
4250 13.2 19.91 34.54 0.0251 0.02526

CX482N 2.5L PHEV 

SE/SEL/TITANIUM FWD

2.5L HF45 FWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3HEZ)225/60R18 100H A/S BWS Michelin  at 33 psi 3875 12.5 19.22 23.32 0.2037 0.02407

4000 12.6 19.70 23.85 0.2077 0.02404
4250 12.8 20.64 24.92 0.2159 0.02398
4500 12.9 21.55 25.99 0.2241 0.02393

(D3IFB)225/55R19 99V A/S BSW Michelin at 33 psi 3875 13.2 18.24 28.49 0.2093 0.02388
4000 13.3 18.68 29.15 0.2133 0.02385
4250 13.5 19.54 30.47 0.2212 0.02379
4500 13.7 20.37 31.79 0.2291 0.02372

CX482N 2.5L FHEV FWD 2.5L HF45 FWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3750 12.5 18.65 23.56 0.1833 0.02428
3875 12.5 19.14 24.11 0.1867 0.02426
4000 12.6 19.61 24.66 0.1902 0.02424
4250 12.8 20.55 25.77 0.1971 0.02419

(D3KER) 225/65R17 102H A/S BSW Michelin at 33 psi 3750 12.3 18.88 22.47 0.1783 0.02438
3875 12.4 19.37 22.99 0.1816 0.02436
4000 12.5 19.86 23.52 0.1848 0.02434
4250 12.7 20.81 24.57 0.1914 0.02430

(D3IFB)225/55R19 99V A/S BSW Michelin at 33 psi 3750 13.1 17.76 27.83 0.2053 0.02399
3875 13.2 18.21 28.49 0.2093 0.02396
4000 13.3 18.64 29.15 0.2132 0.02393
4250 13.5 19.50 30.47 0.2212 0.02386

CX482N 2.5L FHEV AWD 2.5L HF45 AWD 2020 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3KFQ) 225/65R17 102H A/S BSW 2 Continental at 33 psi 3875 12.9 18.58 29.10 0.0482 0.02607
4000 13.0 19.05 29.64 0.0513 0.02605
4250 13.2 19.97 30.72 0.0577 0.02602
4500 13.3 20.87 31.81 0.0641 0.02598

(D3IFB)225/55R19 99V A/S BSW Michelin at 33 psi 3875 13.4 17.94 32.60 0.0703 0.02561
4000 13.5 18.37 33.26 0.0742 0.02558
4250 13.7 19.22 34.58 0.0821 0.02552
4500 13.9 20.05 35.91 0.0901 0.02545

(D3IFF) 225/55R19 99H A/S BSW Bridgestone at 33 psi 3875 12.7 18.83 28.22 0.0477 0.02591
4000 12.8 19.30 28.77 0.0511 0.02589
4250 13.0 20.23 29.88 0.0581 0.02584
4500 13.2 21.13 31.00 0.0650 0.02579

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CX482N 10 Month Chart
Comments

* Using AWD Disconnect. 

* Special Coastdown Mode is required for all 8F and HEV transmissions.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CX483N TRLHP Chart V1 2021 CX483N 4-Mar-20 LLOPE112 2021_CX483N_TRLHP_V1_LLOPE112.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

CX483N 2.0L FWD 2.0L 8F35 FWD 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3HEW)225/60R18 100V A/S BSW Michelin at 32 psi 3750 12.9 18.04 28.82 0.1046 0.02501

3875 13.0 18.49 29.49 0.1076 0.02498

4000 13.1 18.94 30.16 0.1106 0.02495

4250 13.3 19.82 31.50 0.1167 0.02489

4500 13.5 20.67 32.84 0.1227 0.02484

(D3IB9)245/45R20 99V A/S BSW Continental at 32 psi 3750 12.9 17.97 28.51 0.1162 0.02504

3875 13.0 18.42 29.19 0.1197 0.02501

4000 13.1 18.86 29.86 0.1231 0.02499

4250 13.3 19.73 31.20 0.1301 0.02493

4500 13.5 20.57 32.55 0.1370 0.02487

(D3IFB)225/55R19 99V A/S BSW Michelin at 32 psi 3750 12.8 18.19 28.08 0.0986 0.02511

3875 12.9 18.64 28.76 0.1016 0.02508

4000 13.0 19.09 29.44 0.1045 0.02506

4250 13.2 19.97 30.79 0.1105 0.02500

4500 13.4 20.82 32.15 0.1164 0.02495

CX483N 2.0L AWD 2.0L 8F35 AWD 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3HEW)225/60R18 100V A/S BSW Michelin at 32 psi 3875 13.3 18.06 33.64 0.0240 0.02585

4000 13.4 18.50 34.31 0.0270 0.02582

4250 13.6 19.37 35.65 0.0330 0.02577

4500 13.8 20.21 36.98 0.0390 0.02571

4750 14.0 21.03 38.32 0.0450 0.02565

(D3IB9)245/45R20 99V A/S BSW Continental at 32 psi 3875 13.3 17.99 33.32 0.0361 0.02589

4000 13.4 18.42 34.00 0.0396 0.02586

4250 13.6 19.28 35.34 0.0465 0.02580

4500 13.8 20.11 36.68 0.0534 0.02574

4750 14.0 20.91 38.03 0.0604 0.02569

(D3IFB)225/55R19 99V A/S BSW Michelin at 32 psi 3875 13.2 18.20 32.89 0.0181 0.02595

4000 13.3 18.64 33.57 0.0211 0.02593

4250 13.5 19.51 34.92 0.0270 0.02587

4500 13.7 20.35 36.28 0.0330 0.02582

4750 13.9 21.17 37.64 0.0389 0.02576

CX483N 2.3L AWD 2.3L 8F40 AWD 16" 308x27 57mm Comfort lining / 302x11 36mm Comfort lining - EPB Auto Trans (D3IB9)245/45R20 99V A/S BSW Continental at 32 psi 3875 13.6 17.62 33.38 0.0367 0.02668

4000 13.7 18.06 34.05 0.0402 0.02665

4250 13.9 18.90 35.39 0.0471 0.02660

4500 14.1 19.72 36.74 0.0540 0.02654

4750 14.3 20.51 38.08 0.0609 0.02648

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CX483N Gas 3 Month Chart
Comments

*Tire 19" was deleted for the 2.3L configuration.

*Special Coastdown mode is required for all 8F transmissions.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CX483N TRLHP Chart V1 2021 CX483N 11-Mar-20 LLOPE11220200212_FTTECATV2-TASW-ADRW2_TNI_FTCN_AddAWDDisco_ModRHt20191003_3_RBNV_ImpCRISFixMHT_AddERAD_FixAWDD_FIxParaDeclare_K.xlsm3.1

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

CX483N 2.5L PHEV AWD 2.5L HF45 ERAD 16" 308X27 57MM COMFORT LINING / 302X11 

36MM COMFORT LINING - EPB AUTO TRANS

245/45R20  CONTINENTAL/D3IB9 AT 33 

DRIVEN PSI AND 33 NONDRIVEN PSI

4250 15.2 17.29 33.80 0.4272 0.02358

4500 15.5 18.02 35.33 0.4301 0.02363

4750 15.7 18.73 36.86 0.4329 0.02367

5000 15.9 19.42 38.39 0.4357 0.02371

5250 16.2 20.09 39.92 0.4385 0.02376

225/55R19  MICHELIN/D3IFB AT 33 

DRIVEN PSI AND 33 NONDRIVEN PSI

4250 15.0 17.52 33.17 0.4087 0.02359

4500 15.2 18.27 34.71 0.4107 0.02363

4750 15.5 18.99 36.25 0.4127 0.02368

5000 15.7 19.69 37.79 0.4147 0.02372

5250 15.9 20.38 39.33 0.4166 0.02376

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CX483N PHEV 3 Month Chart
Comments

*Special Coastdown mode is required for HEV transmissions.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 CX727 TRLHP Chart V1 2021 CX727 12/17/2019 sahme123 2021_CX727_TRLHP_V1_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

4x2 Electric Motor #2 - Mid Range Electric HF35 4X2 2021 GE1 P 225/60R18 A/S BSW Michelin Primacy A/S - D3HEZ at 38 psi 4500 12.6 21.99 33.40 0.1574 0.02144

4750 12.8 22.91 34.39 0.1650 0.02138

5000 13.0 23.80 35.40 0.1727 0.02133

5250 13.1 24.67 36.40 0.1804 0.02128

P 225/55R 19 XL Michelin Primacy A/S - D3IFX at 39 psi 4500 12.9 21.60 34.89 0.1595 0.02148

4750 13.0 22.51 35.91 0.1668 0.02143

5000 13.2 23.38 36.93 0.1741 0.02139

5250 13.4 24.24 37.95 0.1814 0.02134

4x4 Electric Motor #3 - Mid Range Electric HF35 4X4 2021 GE1 P 225/60R18 A/S BSW Michelin Primacy A/S - D3HEZ at 38 psi 4750 14.2 20.63 42.24 0.2448 0.02089

5000 14.4 21.47 43.24 0.2524 0.02084

5250 14.6 22.28 44.25 0.2601 0.02078

5500 14.7 23.08 45.26 0.2678 0.02073

P 225/55R 19 XL Michelin Primacy A/S - D3IFX at 39 psi 4750 14.5 20.31 43.72 0.2458 0.02095

5000 14.6 21.14 44.74 0.2531 0.02090

5250 14.8 21.93 45.77 0.2604 0.02086

5500 15.0 22.72 46.79 0.2677 0.02081

4x2 Electric Motor #4 - High Range Electric HF35 4X2 2021 GE1 P 225/60R18 A/S BSW Michelin Primacy A/S - D3HEZ at 38 psi 4750 12.7 23.05 34.38 0.1651 0.02116

5000 12.9 23.94 35.38 0.1727 0.02111

5250 13.1 24.82 36.39 0.1804 0.02105

5500 13.2 25.67 37.40 0.1882 0.02100

P 225/55R 19 XL Michelin Primacy A/S - D3IFX at 39 psi 4750 13.0 22.64 35.89 0.1669 0.02121

5000 13.1 23.52 36.91 0.1741 0.02116

5250 13.3 24.38 37.94 0.1815 0.02111

5500 13.5 25.22 38.96 0.1888 0.02107

4x4 Electric Motor #5 - High Range Electric HF35 4X4 2021 GE1 P 225/55R 19 XL Michelin Primacy A/S - D3IFX at 39 psi 5000 14.6 21.14 44.74 0.2531 0.02090

5250 14.8 21.93 45.77 0.2604 0.02086

5500 15.0 22.72 46.79 0.2677 0.02081

6000 15.3 24.23 48.85 0.2823 0.02072

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 CX727
Comments

21MY CX727 all new program.

Coastdown mode required.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U611 TRLHP Chart V1 2021 U611 11/19/2019 sahme123 2021_U611_TRLHP_V1_sahme123.xlsm 46

2021 U611 TRLHP Chart V2 2021 U611 2/20/2020 sahme123 2021_U611_TRLHP_V2_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

3.0L GAS RWD 3.0L GTDI 10R60 RWD PREMIUM BRAKES 255/60R19  CONTINENTAL - D3IFN at 35 driven psi and 35 nondriven psi 5000 14.4 21.50 32.81 0.2074 0.02593

5250 14.6 22.26 34.13 0.2091 0.02597

5500 14.8 23.00 35.44 0.2109 0.02601

255/55R20 A/S TYRE MICHELIN - D3ICL (PASSIVE SUSPENSION) at 38 driven psi and 34 nondriven psi 5000 13.9 22.24 30.14 0.1480 0.02676

5250 14.1 23.01 31.50 0.1489 0.02681

5500 14.3 23.76 32.87 0.1497 0.02686

275/40R22 107W TIRE GOODYEAR - D3IFE at 42 driven psi and 38 nondriven psi 5000 14.3 21.65 32.67 0.1432 0.02697

5250 14.5 22.37 34.23 0.1442 0.02702

5500 14.8 23.06 35.79 0.1452 0.02708

3.0L Gas AWD 3.0L GTDI 10R60 4X4 Premium Brakes 255/60R19  Continental - D3IFN at 35 psi 5250 15.6 20.90 36.23 0.2579 0.02700

5500 15.7 21.65 37.37 0.2630 0.02696

6000 16.1 23.11 39.63 0.2733 0.02688

255/55R20 A/S TYRE Michelin - D3ICL (Active Suspension) at 38 psi 5250 15.3 21.21 35.13 0.2354 0.02721

5500 15.5 21.96 36.34 0.2400 0.02717

6000 15.9 23.41 38.75 0.2492 0.02710

275/40R22 107W TIRE Goodyear - D3IFE at 42 psi 5250 15.7 20.75 37.41 0.2457 0.02711

5500 15.9 21.46 38.77 0.2508 0.02707

6000 16.3 22.82 41.50 0.2610 0.02698

3.0L Gas PHEV AWD 3.0L PHEV 10R80 MHT 4X4 High Series Brakes 275/45R21 A/S TYRE Pirelli - D3ICN at 39 psi 5500 15.8 21.61 34.89 0.4327 0.02465

6000 16.2 22.98 37.50 0.4458 0.02455

6500 16.6 24.29 40.12 0.4588 0.02444

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U611 10 Month Chart
Comments

21MY U611 10-month chart

10R transmission requires coastdown mode

RDM3.1 used for RWD. 

10R transmission requires coastdown mode for testing

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U625 TRLHP Chart V1 2021 U625 2/19/2020 sahme123 2021_U625_TRLHP_V1_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

2.3L GAS 4X2 2.3L 10R60 RWD STANDARD BRAKES 255/55R20 SELF SEAL TIRE MICHELIN - D3IFS at 33 driven psi and 33 nondriven psi 4250 14.0 18.82 35.13 -0.0569 0.02904

4500 14.2 19.63 36.53 -0.0560 0.02909

4750 14.4 20.42 37.93 -0.0552 0.02914

5000 14.6 21.18 39.33 -0.0543 0.02919

255/55R20 A/S PIRELLI - D3IFU at 33 driven psi and 33 nondriven psi 4250 14.0 18.78 34.32 -0.0153 0.02863

4500 14.2 19.59 35.63 -0.0130 0.02868

4750 14.4 20.38 36.95 -0.0107 0.02872

5000 14.6 21.15 38.26 -0.0083 0.02876

255/65R18  HANKOOK - D3HFC at 33 driven psi and 33 nondriven psi 4250 14.0 18.78 34.05 -0.0351 0.02914

4500 14.2 19.56 35.48 -0.0328 0.02920

4750 14.5 20.32 36.91 -0.0305 0.02926

5000 14.7 21.06 38.34 -0.0282 0.02932

3.3L FHEV 4X2 3.3L FHEV 10R80 MHT RWD HIGH SERIES BRAKES 255/55R20 SELF SEAL TIRE MICHELIN - D3IFS at 35 driven psi and 35 nondriven psi 5000 14.1 21.92 28.48 0.1798 0.02740

5250 14.3 22.69 29.84 0.1806 0.02745

5500 14.5 23.44 31.20 0.1815 0.02749

6000 14.9 24.87 33.92 0.1831 0.02759

255/55R20 A/S MICHELIN - D3IFV at 39 driven psi and 39 nondriven psi 5000 13.9 22.37 26.46 0.1764 0.02744

5250 14.0 23.15 27.77 0.1773 0.02749

5500 14.2 23.92 29.09 0.1781 0.02754

6000 14.6 25.39 31.72 0.1798 0.02763

255/55R20 A/S PIRELLI - D3IFU at 33 driven psi and 33 nondriven psi 5000 14.3 21.72 28.14 0.2263 0.02700

5250 14.5 22.48 29.45 0.2286 0.02704

5500 14.7 23.22 30.76 0.2309 0.02708

6000 15.1 24.64 33.37 0.2356 0.02717

2.3L Gas 4x4 - 18" Tire 2.3L 10R60 4X4 Standard Brakes 255/65R18  Hankook - D3HFC at 33 psi 4500 15.1 18.45 39.06 0.0409 0.02886

4750 15.3 19.22 40.29 0.0473 0.02882

5000 15.5 19.98 41.52 0.0537 0.02878

5250 15.7 20.72 42.76 0.0601 0.02874

2.3L Gas 4x4 - 20" Tire 2.3L 10R60 4X4 Standard Brakes 255/55R20 SELF SEAL TIRE Michelin - D3IFS at 33 psi 4500 15.1 18.43 40.08 0.0140 0.02903

4750 15.3 19.22 41.30 0.0185 0.02899

5000 15.5 20.00 42.51 0.0230 0.02896

5250 15.7 20.76 43.72 0.0275 0.02892

255/55R20 A/S Michelin - D3IFV at 33 psi 4500 15.1 18.49 39.59 0.0143 0.02907

4750 15.2 19.28 40.82 0.0190 0.02903

5000 15.4 20.06 42.05 0.0237 0.02899

5250 15.6 20.81 43.28 0.0284 0.02896

2.3L Gas 4x4 Trail Version 2.3L 10R60 4X4 Standard Brakes P265/65R18 A/T Bridgestone - D3HFN at 33 psi 4500 16.9 16.45 43.41 0.0249 0.03295

4750 17.1 17.15 44.77 0.0300 0.03292

5000 17.3 17.84 46.12 0.0351 0.03289

5250 17.6 18.51 47.48 0.0401 0.03287

3.0L Gas 4x4 ST - Performance Brakes 3.0L 10R60 4X4 Performance Brakes 275/45R21 A/S TYRE Pirelli - D3ICN at 33 psi 4750 15.5 19.03 35.27 0.2788 0.02668

5000 15.7 19.76 36.61 0.2855 0.02663

5250 15.9 20.48 37.95 0.2922 0.02657

5500 16.1 21.18 39.30 0.2989 0.02652

255/55R20 SELF SEAL TIRE Michelin - D3IFS at 33 psi 4750 15.1 19.47 33.88 0.2401 0.02695

5000 15.3 20.26 35.09 0.2446 0.02691

5250 15.5 21.03 36.30 0.2490 0.02687

5500 15.6 21.77 37.52 0.2535 0.02683

255/55R20 A/S Michelin - D3IFV at 33 psi 4750 15.1 19.54 33.40 0.2406 0.02698

5000 15.2 20.32 34.63 0.2453 0.02695

5250 15.4 21.08 35.86 0.2500 0.02691

5500 15.6 21.82 37.10 0.2547 0.02687

275/45R21 SUMMER TIRE Michelin - D3IGX at 33 psi 4750 15.4 19.15 34.52 0.2819 0.02662

5000 15.6 19.90 35.78 0.2885 0.02657

5250 15.7 20.64 37.05 0.2952 0.02651

5500 15.9 21.36 38.31 0.3018 0.02646

3.0L Gas 4x4 ST - Police Brakes 3.0L Gas 10R60 4X4 High Series Police Brakes 275/45R21 A/S TYRE Pirelli - D3ICN at 33 psi 4750 15.4 19.09 36.15 0.2456 0.02683

5000 15.6 19.83 37.49 0.2523 0.02678

5250 15.8 20.55 38.83 0.2590 0.02672

5500 16.0 21.25 40.17 0.2657 0.02667

255/55R20 SELF SEAL TIRE Michelin - D3IFS at 33 psi 4750 15.0 19.55 34.75 0.2069 0.02710

5000 15.2 20.33 35.96 0.2113 0.02706

5250 15.4 21.10 37.18 0.2158 0.02702

5500 15.6 21.85 38.39 0.2203 0.02698

255/55R20 A/S Michelin - D3IFV at 33 psi 4750 15.0 19.61 34.27 0.2074 0.02714

5000 15.2 20.39 35.50 0.2121 0.02710

5250 15.4 21.16 36.73 0.2167 0.02706

5500 15.5 21.90 37.97 0.2215 0.02702

275/45R21 SUMMER TIRE Michelin - D3IGX at 33 psi 4750 15.3 19.21 35.40 0.2486 0.02678

5000 15.5 19.97 36.66 0.2553 0.02672

5250 15.7 20.71 37.92 0.2620 0.02666

5500 15.9 21.43 39.18 0.2686 0.02661

3.0L Gas 4x4 ST - Standard Brakes 3.0L 10R60 4X4 Standard Brakes 275/45R21 A/S Pirelli - D3ICN at 33 psi 4750 15.7 18.75 42.70 0.0573 0.02881

5000 15.9 19.48 44.04 0.0640 0.02876

5250 16.1 20.19 45.38 0.0707 0.02871

5500 16.3 20.88 46.72 0.0774 0.02865

255/55R20 SELF SEAL TIRE Michelin - D3IFS at 33 psi 4750 15.3 19.19 41.30 0.0185 0.02908

5000 15.5 19.96 42.51 0.0230 0.02904

5250 15.7 20.72 43.73 0.0275 0.02900

5500 15.9 21.46 44.94 0.0320 0.02896

255/55R20 A/S Michelin - D3IFV at 33 psi 4750 15.3 19.25 40.82 0.0191 0.02912

5000 15.5 20.02 42.05 0.0237 0.02908

5250 15.6 20.77 43.29 0.0284 0.02904

5500 15.8 21.51 44.52 0.0331 0.02900

275/45R21 SUMMER TIRE Michelin - D3IGX at 33 psi 4750 15.6 18.87 41.95 0.0603 0.02876

5000 15.8 19.62 43.21 0.0670 0.02870

5250 16.0 20.34 44.47 0.0736 0.02865

5500 16.2 21.05 45.73 0.0803 0.02859

3.0L Gas 4x4 Platinum - Standard Brakes 3.0L 10R60 4X4 Standard Brakes 275/45R21 A/S Pirelli - D3ICN at 33 psi 4750 15.7 18.75 42.70 0.0573 0.02881

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U625 10 Month Chart

Comments

RDM3.1 used for RWD variants. 

10R Transmission requires Coastdown Mode

Single Roll Dynamometer Settings



5000 15.9 19.48 44.04 0.0640 0.02876

5250 16.1 20.19 45.38 0.0707 0.02871

5500 16.3 20.88 46.72 0.0774 0.02865

255/55R20 SELF SEAL TIRE Michelin - D3IFS at 33 psi 4750 15.3 19.19 41.30 0.0185 0.02908

5000 15.5 19.96 42.51 0.0230 0.02904

5250 15.7 20.72 43.73 0.0275 0.02900

5500 15.9 21.46 44.94 0.0320 0.02896

255/55R20 A/S Michelin - D3IFV at 33 psi 4750 15.3 19.25 40.82 0.0191 0.02912

5000 15.5 20.02 42.05 0.0237 0.02908

5250 15.6 20.77 43.29 0.0284 0.02904

5500 15.8 21.51 44.52 0.0331 0.02900

3.0L Gas 4x4 Police - Police Brakes 3.0L 10R80 4X4 High Series Police Brakes 255/60R18 A/S Goodyear - D3HC4 at 36 psi 4750 17.2 17.12 39.29 0.2730 0.03036

5000 17.4 17.80 40.74 0.2790 0.03030

5250 17.6 18.46 42.19 0.2850 0.03024

5500 17.8 19.10 43.64 0.2910 0.03018

3.0L Gas 4x4 King Ranch - Standard Brakes 3.0L 10R60 4X4 Standard Brakes 255/55R20 A/S Michelin - D3IFV at 33 psi 4750 15.3 19.25 40.82 0.0191 0.02912

5000 15.5 20.02 42.05 0.0237 0.02908

5250 15.6 20.77 43.29 0.0284 0.02904

5500 15.8 21.51 44.52 0.0331 0.02900

3.3L FHEV 4x4 - High Series Brakes 3.3L FHEV 10R80 MHT 4X4 High Series Brakes 255/55R20 SELF SEAL TIRE Michelin - D3IFS at 35 psi 5250 15.3 21.20 32.14 0.3708 0.02573

5500 15.5 21.96 33.32 0.3752 0.02569

6000 15.9 23.42 35.68 0.3839 0.02562

6500 16.2 24.82 38.05 0.3927 0.02554

255/55R20 A/S Michelin - D3IFV at 39 psi 5250 15.1 21.53 30.39 0.3667 0.02581

5500 15.3 22.31 31.53 0.3710 0.02577

6000 15.6 23.80 33.81 0.3797 0.02570

6500 15.9 25.23 36.10 0.3884 0.02563

275/45R21 A/S Pirelli - D3ICN at 35 psi 5250 15.7 20.67 33.63 0.4149 0.02541

5500 15.9 21.38 34.94 0.4214 0.02536

6000 16.3 22.75 37.56 0.4345 0.02525

6500 16.7 24.05 40.19 0.4476 0.02514

3.3L FHEV 4x4 - Police 3.3L FHEV 10R80 MHT 4X4 High Series Police Brakes 255/60R18 A/S Goodyear - D3HC4 at 38 psi 5250 17.1 18.95 38.67 0.4017 0.02794

5500 17.4 19.61 40.10 0.4076 0.02789

6000 17.8 20.88 42.94 0.4193 0.02778

6500 18.2 22.10 45.78 0.4311 0.02766

3.3L Gas 4x4 3.3L 10R60 4X4 Standard Brakes 255/65R18  Hankook - D3HFC at 33 psi 4750 16.2 18.15 40.46 0.0491 0.03145

5000 16.4 18.88 41.69 0.0555 0.03141

5250 16.6 19.58 42.93 0.0620 0.03137

5500 16.8 20.28 44.17 0.0684 0.03132

3.3L Gas 4x4 - Police 3.3L 10R80 4X4 High Series Police Brakes 255/60R18 A/S Goodyear - D3HC4 at 36 psi 4750 16.7 17.57 39.20 0.2721 0.02908

5000 17.0 18.26 40.65 0.2781 0.02903

5250 17.2 18.93 42.10 0.2841 0.02897

5500 17.4 19.59 43.55 0.2901 0.02891



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U540 TRLHP Chart V1 2021 U540 2/13/2020 ACOWHER2 21MY U540 10 Month RDM- Including AWD Disc Tool 02132020.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

5 DOOR FWD 2.0 8F35 FWD 18FRT/17RR 235/60R18 D3HCM PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4250 14.0 18.76 31.08 0.1346 0.02697

4500 14.2 19.57 32.43 0.1409 0.02692

4750 14.4 20.36 33.78 0.1472 0.02687

5000 14.6 21.13 35.13 0.1535 0.02682

245/60R18 D3HEL MICHELIN AT 33 DRIVEN PSI AND 33 NONDRIVEN PSI 4250 13.2 19.96 28.08 0.1143 0.02606

4500 13.4 20.84 29.28 0.1196 0.02601

4750 13.6 21.70 30.48 0.1249 0.02597

5000 13.7 22.54 31.69 0.1302 0.02592

V RATED II245/50R20 D3IDU CONTINENTAL AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4250 13.6 19.35 27.67 0.1198 0.02736

4500 13.8 20.23 28.82 0.1253 0.02731

4750 14.0 21.08 29.97 0.1308 0.02727

5000 14.1 21.91 31.12 0.1363 0.02722

GEN2 AS265/40R21 D3EFP CONTINENTAL AT 36 DRIVEN PSI AND 36 NONDRIVEN PSI 4250 14.0 18.80 28.78 0.1458 0.02759

4500 14.2 19.63 30.06 0.1532 0.02752

4750 14.4 20.43 31.34 0.1606 0.02745

5000 14.6 21.21 32.63 0.1680 0.02738

5 DOOR AWD DISCONNECT 2.7 8F57 AWDDISC 18"FT/RR 245/60R18 D3HEL MICHELIN AT 33 DRIVEN PSI AND 33 NONDRIVEN PSI 4250 14.3 18.45 31.18 0.1258 0.02782

4500 14.5 19.28 32.38 0.1311 0.02778

4750 14.6 20.11 33.58 0.1364 0.02773

5000 14.8 20.90 34.78 0.1417 0.02769

V RATED II245/50R20 D3IDU CONTINENTAL AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4250 13.8 19.12 30.59 0.1292 0.02648

4500 13.9 19.99 31.74 0.1347 0.02644

4750 14.1 20.83 32.89 0.1402 0.02639

5000 14.3 21.66 34.04 0.1457 0.02635

GEN2 AS265/40R21 D3EFP CONTINENTAL AT 36 DRIVEN PSI AND 36 NONDRIVEN PSI 4250 14.6 17.99 31.80 0.1573 0.02802

4500 14.8 18.80 33.08 0.1646 0.02795

4750 15.0 19.58 34.37 0.1720 0.02787

5000 15.2 20.34 35.66 0.1795 0.02780

2.0 8F35 AWDDISC 18FRT/RR 235/60R18 D3HCM PIRELLI AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4250 14.7 17.91 35.94 0.1093 0.02750

4500 14.9 18.70 37.29 0.1156 0.02745

4750 15.1 19.47 38.64 0.1219 0.02740

5000 15.3 20.22 39.99 0.1282 0.02735

245/60R18 D3HEL MICHELIN AT 33 DRIVEN PSI AND 33 NONDRIVEN PSI 4250 14.3 18.40 32.97 0.0892 0.02793

4500 14.5 19.24 34.17 0.0945 0.02788

4750 14.7 20.06 35.37 0.0998 0.02784

5000 14.8 20.86 36.58 0.1051 0.02779

V RATED II245/50R20 D3IDU CONTINENTAL AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4250 13.8 19.07 32.37 0.0927 0.02659

4500 14.0 19.94 33.52 0.0982 0.02654

4750 14.1 20.78 34.68 0.1037 0.02650

5000 14.3 21.61 35.83 0.1092 0.02645

GEN2 AS265/40R21 D3EFP CONTINENTAL AT 36 DRIVEN PSI AND 36 NONDRIVEN PSI 4250 14.2 18.53 33.52 0.1192 0.02681

4500 14.4 19.35 34.80 0.1266 0.02674

4750 14.6 20.15 36.08 0.1340 0.02667

5000 14.8 20.92 37.37 0.1414 0.02660

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U540

Comments

21MY U540 10 Month

8F Trans Requires Coastdown Mode For Testing

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U554 TRLHP Chart V1 2021 U554 12/11/2019 sahme123 2021_U554_TRLHP_V1_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

U554 SWB 4x2 3.5L GTDI 10R80 4X2 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 16.9 20.20 39.75 0.0286 0.03413

6000 17.4 21.36 43.13 0.0397 0.03412

6500 17.9 22.47 46.51 0.0508 0.03410

7000 18.4 23.51 49.91 0.0619 0.03409

275/55R20 A/S Toyo D3IDB at 39 psi 5500 17.2 19.82 40.74 0.0534 0.03418

6000 17.8 20.91 44.43 0.0676 0.03417

6500 18.4 21.92 48.15 0.0819 0.03416

7000 18.9 22.86 51.91 0.0963 0.03415

U554 LWB 4x2 3.5L GTDI 10R80 4X2 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 17.0 19.98 39.75 0.0286 0.03467

6000 17.6 21.15 43.13 0.0397 0.03465

6500 18.1 22.25 46.51 0.0508 0.03464

7000 18.6 23.28 49.91 0.0619 0.03463

275/55R20 A/S Toyo D3IDB at 39 psi 5500 17.4 19.62 40.74 0.0534 0.03471

6000 17.9 20.71 44.43 0.0676 0.03470

6500 18.5 21.71 48.15 0.0819 0.03470

7000 19.1 22.65 51.91 0.0963 0.03469

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U554 4x2

Comments

During testing 10R transmission require easter egg mode to achieve a 

true neutral state

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U553 TRLHP Chart V1 2021 U553 12/11/2019 sahme123 2021_U553_TRLHP_V1_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

U553 SWB 4x2 3.5L GTDI 10R80 4X2 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 16.5 20.65 38.40 0.0535 0.03306

6000 16.8 22.06 40.71 0.0638 0.03297

6500 17.2 23.41 43.02 0.0741 0.03288

7000 17.5 24.71 45.34 0.0844 0.03279

P275/65R18 A/S BSW H-RATED Hankook D3HB4 at 35 psi 5500 16.2 21.06 35.33 0.0574 0.03326

6000 16.5 22.52 37.39 0.0683 0.03319

6500 16.8 23.92 39.46 0.0793 0.03312

7000 17.2 25.26 41.55 0.0903 0.03304

275/55R20 A/S Toyo D3IDB at 39 psi 5500 16.7 20.39 39.04 0.0748 0.03301

6000 17.1 21.73 41.56 0.0878 0.03291

6500 17.5 23.01 44.09 0.1009 0.03281

7000 17.9 24.23 46.65 0.1141 0.03271

275/55R20 A/T BSW Hankook D3IDV at 39 psi 5500 16.8 20.23 39.63 0.0789 0.03308

6000 17.2 21.58 42.03 0.0914 0.03300

6500 17.6 22.88 44.43 0.1040 0.03291

7000 18.0 24.12 46.84 0.1165 0.03282

265/70R17 A/T OWL Goodyear D3KDR at 35 psi 5500 16.7 20.41 38.70 0.0535 0.03353

6000 17.1 21.76 41.11 0.0640 0.03349

6500 17.4 23.07 43.53 0.0745 0.03344

7000 17.8 24.31 45.98 0.0850 0.03339

U553 LWB 4x2 3.5L GTDI 10R80 4X2 P275/65R18 A/S BSW H-RATED Hankook D3HB4 at 35 psi 5500 16.2 20.97 35.34 0.0576 0.03345

6000 16.6 22.43 37.40 0.0685 0.03338

6500 16.9 23.82 39.48 0.0794 0.03331

7000 17.2 25.17 41.56 0.0904 0.03323

P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 16.6 20.57 38.42 0.0537 0.03325

6000 16.9 21.97 40.72 0.0639 0.03316

6500 17.3 23.32 43.03 0.0742 0.03307

7000 17.6 24.62 45.35 0.0845 0.03298

275/55R20 A/S Toyo D3IDB at 39 psi 5500 16.8 20.31 39.06 0.0749 0.03320

6000 17.2 21.65 41.57 0.0879 0.03310

6500 17.6 22.92 44.10 0.1010 0.03300

7000 17.9 24.14 46.66 0.1142 0.03290

275/55R20 A/T BSW Hankook D3IDV at 39 psi 5500 16.9 20.15 39.64 0.0791 0.03327

6000 17.3 21.50 42.04 0.0916 0.03319

6500 17.7 22.79 44.44 0.1041 0.03310

7000 18.0 24.03 46.85 0.1167 0.03301

265/70R17 A/T OWL Goodyear D3KDR at 35 psi 5500 16.8 20.33 38.71 0.0537 0.03372

6000 17.1 21.68 41.12 0.0641 0.03368

6500 17.5 22.98 43.55 0.0746 0.03363

7000 17.9 24.22 45.99 0.0852 0.03358

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U553 4x2

Comments

During testing 10R transmission require easter egg mode to achieve a true neutral 

state

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U55x TRLHP Chart V1 2021 U55x 12/11/2019 sahme123 2021_U55x_TRLHP_V1_sahme123.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

U553 SWB 4x4 3.5L GTDI 10R80 4X4 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 18.2 18.72 45.95 0.0608 0.03497

6000 18.5 20.04 48.25 0.0711 0.03488

6500 18.9 21.31 50.56 0.0813 0.03479

7000 19.2 22.53 52.88 0.0917 0.03470

275/65R18 A/T OWL Michelin D3HEA at 35 psi 5500 18.0 18.90 43.50 0.0553 0.03556

6000 18.4 20.24 45.62 0.0652 0.03552

6500 18.7 21.52 47.75 0.0752 0.03549

7000 19.0 22.76 49.89 0.0853 0.03545

275/55R20 A/S Toyo D3IDB at 39 psi 5500 18.4 18.49 46.64 0.0824 0.03495

6000 18.8 19.75 49.15 0.0953 0.03485

6500 19.2 20.95 51.69 0.1085 0.03475

7000 19.6 22.11 54.24 0.1217 0.03465

275/55R20 A/T BSW Hankook D3IDV at 39 psi 5500 18.5 18.36 47.22 0.0865 0.03502

6000 18.9 19.63 49.62 0.0990 0.03493

6500 19.3 20.85 52.02 0.1115 0.03485

7000 19.7 22.02 54.43 0.1241 0.03476

265/70R17 A/T OWL Goodyear D3KDR at 35 psi 5500 18.4 18.48 46.37 0.0616 0.03551

6000 18.8 19.75 48.78 0.0721 0.03546

6500 19.2 20.97 51.20 0.0826 0.03542

7000 19.6 22.14 53.65 0.0932 0.03537

U553 LWB 4x4 3.5L GTDI 10R80 4X4 275/65R18 A/T OWL Michelin D3HEA at 35 psi 5500 18.1 18.83 43.51 0.0554 0.03575

6000 18.4 20.16 45.63 0.0653 0.03571

6500 18.8 21.45 47.76 0.0753 0.03568

7000 19.1 22.68 49.91 0.0854 0.03564

P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 18.3 18.65 45.96 0.0609 0.03516

6000 18.6 19.97 48.27 0.0712 0.03507

6500 18.9 21.23 50.58 0.0815 0.03498

7000 19.3 22.45 52.90 0.0918 0.03489

275/55R20 A/S Toyo D3IDB at 39 psi 5500 18.5 18.42 46.65 0.0825 0.03514

6000 18.9 19.68 49.16 0.0955 0.03504

6500 19.3 20.88 51.70 0.1086 0.03494

7000 19.7 22.03 54.26 0.1218 0.03484

275/55R20 A/T BSW Hankook D3IDV at 39 psi 5500 18.6 18.29 47.24 0.0867 0.03521

6000 19.0 19.56 49.63 0.0992 0.03513

6500 19.4 20.77 52.04 0.1117 0.03504

7000 19.7 21.94 54.45 0.1243 0.03495

265/70R17 A/T OWL Goodyear D3KDR at 35 psi 5500 18.5 18.41 46.38 0.0618 0.03570

6000 18.9 19.68 48.79 0.0722 0.03565

6500 19.3 20.90 51.22 0.0827 0.03561

7000 19.6 22.07 53.66 0.0933 0.03556

U554 SWB 4x4 3.5L GTDI 10R80 4X4 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 18.2 18.75 45.94 0.0607 0.03488

6000 18.5 20.07 48.25 0.0710 0.03479

6500 18.8 21.34 50.56 0.0813 0.03470

7000 19.2 22.57 52.88 0.0916 0.03460

275/55R20 A/S Toyo D3IDB at 39 psi 5500 18.4 18.52 46.63 0.0823 0.03485

6000 18.8 19.78 49.14 0.0953 0.03475

6500 19.2 20.99 51.68 0.1084 0.03465

7000 19.6 22.14 54.24 0.1216 0.03455

U554 LWB 4x4 3.5L GTDI 10R80 4X4 P285/45R22 110H A/S BSW H-RTD Hankook D3IBW at 39 psi 5500 18.4 18.55 45.98 0.0611 0.03545

6000 18.7 19.86 48.28 0.0714 0.03536

6500 19.0 21.12 50.60 0.0817 0.03527

7000 19.4 22.33 52.92 0.0920 0.03518

275/55R20 A/S Toyo D3IDB at 39 psi 5500 18.6 18.32 46.67 0.0827 0.03543

6000 19.0 19.58 49.18 0.0957 0.03533

6500 19.4 20.77 51.72 0.1088 0.03523

7000 19.8 21.92 54.28 0.1220 0.03512

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U55x

Comments

During testing 10R transmission require easter egg mode to achieve a true neutral 

state

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 U725 TRLHP Chart V1 2021 U725 3/9/2020 ACOWHER2 21MY U725 10 Month RDM.xlsm RDM3.1

2021 U725 TRLHP Chart V2 2021 U725 3/23/2020 ACOWHER2 21MY U725 10 Month Running Change RDM v2.xlsm RDM3.1

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

2.3L AUTO 3 DOOR BASE 2.3L 10R60 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.9 14.74 26.73 0.3425 0.03924

4750 19.1 15.41 27.93 0.3428 0.03931

5000 19.3 16.06 29.14 0.3431 0.03939

5250 19.5 16.70 30.34 0.3434 0.03947

5500 19.7 17.32 31.54 0.3437 0.03955

255/70R16 ALS BRIDGESTONE/D3JDT AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.6 14.96 27.95 0.3506 0.03775

4750 18.8 15.64 29.19 0.3507 0.03781

5000 19.0 16.29 30.44 0.3508 0.03788

5250 19.2 16.94 31.70 0.3510 0.03794

5500 19.4 17.57 32.95 0.3511 0.03801

255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.1 14.59 27.59 0.3341 0.03966

4750 19.3 15.24 28.86 0.3340 0.03975

5000 19.5 15.88 30.13 0.3339 0.03984

5250 19.7 16.50 31.41 0.3338 0.03993

5500 19.9 17.11 32.69 0.3337 0.04003

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 20.7 13.46 35.70 0.4128 0.03960

4750 20.9 14.05 37.13 0.4141 0.03970

5000 21.2 14.63 38.55 0.4155 0.03979

5250 21.4 15.20 39.96 0.4168 0.03989

5500 21.6 15.75 41.36 0.4181 0.03998

4X4EMTC 4 WHEEL DISC 255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.9 14.02 30.95 0.3529 0.04024

4750 20.1 14.65 32.22 0.3528 0.04034

5000 20.3 15.27 33.50 0.3527 0.04043

5250 20.5 15.88 34.77 0.3527 0.04052

5500 20.7 16.47 36.05 0.3526 0.04061

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.5 12.98 39.06 0.4316 0.04019

4750 21.7 13.55 40.49 0.4330 0.04028

5000 21.9 14.12 41.91 0.4343 0.04038

5250 22.2 14.67 43.32 0.4357 0.04047

5500 22.4 15.21 44.73 0.4370 0.04057

LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 22.4 12.47 39.49 0.3747 0.04379

4750 22.6 13.01 41.20 0.3748 0.04391

5000 22.9 13.53 42.90 0.3750 0.04403

5250 23.2 14.04 44.61 0.3751 0.04414

5500 23.4 14.54 46.31 0.3753 0.04426

2.3L MANUAL 3 DOOR BASE 2.3L MT88 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.5 14.30 27.33 0.5176 0.03723

4750 19.7 14.95 28.53 0.5178 0.03730

5000 19.9 15.59 29.73 0.5181 0.03738

5250 20.1 16.21 30.94 0.5184 0.03746

5500 20.3 16.83 32.14 0.5187 0.03754

255/70R16 ALS BRIDGESTONE/D3JDT AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.2 14.51 28.66 0.5346 0.03550

4750 19.4 15.17 29.91 0.5347 0.03557

5000 19.6 15.81 31.16 0.5349 0.03563

5250 19.8 16.44 32.41 0.5350 0.03570

5500 20.0 17.06 33.66 0.5351 0.03577

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.3 13.09 36.32 0.5897 0.03755

4750 21.5 13.67 37.75 0.5910 0.03764

5000 21.8 14.24 39.17 0.5924 0.03774

5250 22.0 14.79 40.58 0.5937 0.03783

5500 22.2 15.34 41.99 0.5951 0.03792

4X4EMTC 4 WHEEL DISC LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 22.1 12.64 39.68 0.6085 0.03813

4750 22.3 13.20 41.11 0.6099 0.03823

5000 22.5 13.75 42.53 0.6112 0.03832

5250 22.7 14.29 43.95 0.6126 0.03841

5500 23.0 14.82 45.35 0.6139 0.03851

2.3L AUTO 5 DOOR BASE 2.3L 10R60 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.6 15.02 26.77 0.3360 0.03831

4750 18.8 15.69 27.97 0.3363 0.03839

5000 19.0 16.35 29.17 0.3366 0.03847

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 U725

Comments

10 Month Release

10R60 Automatic Transmission required Coastdown Mode for testing

10 Month Running Change

10R60 Automatic Transmission required Coastdown Mode for testing

Single Roll Dynamometer Settings



5250 19.1 17.00 30.38 0.3369 0.03855

5500 19.3 17.63 31.58 0.3372 0.03863

255/70R16 ALS BRIDGESTONE/D3JDT AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.3 15.25 27.98 0.3440 0.03682

4750 18.5 15.93 29.23 0.3441 0.03689

5000 18.7 16.59 30.48 0.3443 0.03695

5250 18.9 17.25 31.73 0.3444 0.03702

5500 19.1 17.89 32.98 0.3445 0.03708

255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.8 14.86 27.62 0.3275 0.03873

4750 19.0 15.52 28.89 0.3274 0.03883

5000 19.2 16.16 30.17 0.3273 0.03892

5250 19.4 16.79 31.45 0.3272 0.03901

5500 19.6 17.41 32.72 0.3272 0.03910

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 20.4 13.69 35.73 0.4062 0.03868

4750 20.6 14.29 37.16 0.4076 0.03877

5000 20.8 14.87 38.58 0.4089 0.03887

5250 21.1 15.45 40.00 0.4102 0.03896

5500 21.3 16.01 41.40 0.4116 0.03906

4X4EMTC 4 WHEEL DISC 255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.5 14.27 30.99 0.3464 0.03932

4750 19.7 14.91 32.26 0.3463 0.03941

5000 19.9 15.54 33.53 0.3462 0.03950

5250 20.1 16.15 34.81 0.3461 0.03960

5500 20.3 16.75 36.09 0.3460 0.03969

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.1 13.19 39.10 0.4251 0.03926

4750 21.4 13.77 40.53 0.4264 0.03936

5000 21.6 14.34 41.95 0.4278 0.03945

5250 21.8 14.90 43.36 0.4291 0.03955

5500 22.1 15.45 44.76 0.4304 0.03964

LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 22.0 12.67 39.53 0.3681 0.04287

4750 22.3 13.21 41.23 0.3683 0.04298

5000 22.5 13.74 42.94 0.3684 0.04310

5250 22.8 14.25 44.64 0.3686 0.04322

5500 23.1 14.76 46.35 0.3687 0.04334

2.3L MANUAL 5 DOOR BASE 2.3L MT88 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.2 14.56 27.37 0.5110 0.03630

4750 19.3 15.22 28.57 0.5113 0.03638

5000 19.5 15.86 29.77 0.5116 0.03646

5250 19.7 16.50 30.97 0.5119 0.03654

5500 19.9 17.12 32.18 0.5122 0.03662

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 20.9 13.31 36.36 0.5831 0.03662

4750 21.2 13.89 37.79 0.5845 0.03672

5000 21.4 14.47 39.21 0.5858 0.03681

5250 21.6 15.03 40.62 0.5872 0.03691

5500 21.9 15.58 42.02 0.5885 0.03700

4X4EMTC 4 WHEEL DISC LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.7 12.84 39.72 0.6020 0.03721

4750 21.9 13.41 41.15 0.6033 0.03730

5000 22.2 13.96 42.57 0.6047 0.03740

5250 22.4 14.51 43.98 0.6060 0.03749

5500 22.6 15.05 45.39 0.6074 0.03758

2.3L AUTO 3 DOOR CAPABLE 2.3L 10R60 4X4EMTC 4 WHEEL DISC LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.6 11.32 39.25 0.4178 0.04986

4750 24.9 11.82 40.96 0.4179 0.04998

5000 25.2 12.31 42.66 0.4181 0.05009

5250 25.4 12.79 44.37 0.4182 0.05021

5500 25.7 13.26 46.07 0.4184 0.05033

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.6 11.33 42.60 0.4181 0.04842

4750 24.9 11.82 44.45 0.4185 0.04854

5000 25.2 12.30 46.31 0.4189 0.04865

5250 25.5 12.77 48.17 0.4192 0.04877

5500 25.8 13.23 50.03 0.4196 0.04888

LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.1 11.57 39.61 0.4375 0.04776

4750 24.4 12.08 41.24 0.4382 0.04788

5000 24.6 12.58 42.86 0.4390 0.04799

5250 24.9 13.07 44.48 0.4397 0.04810

5500 25.2 13.55 46.11 0.4404 0.04821

2.3L MANUAL 3 DOOR CAPABLE 2.3L MT88 4X4EMTC 4 WHEEL DISC LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.7 11.29 40.17 0.6099 0.04582

4750 25.0 11.79 41.80 0.6106 0.04593

5000 25.2 12.29 43.43 0.6113 0.04604

5250 25.5 12.77 45.05 0.6121 0.04616

5500 25.7 13.24 46.67 0.6128 0.04627

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 25.2 11.07 43.16 0.5905 0.04647

4750 25.5 11.55 45.02 0.5909 0.04659

5000 25.8 12.02 46.88 0.5913 0.04671

5250 26.0 12.48 48.73 0.5916 0.04682

5500 26.3 12.93 50.59 0.5920 0.04694



2.3L AUTO 5 DOOR CAPABLE 2.3L 10R60 4X4EMTC 4 WHEEL DISC LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.3 11.47 39.29 0.4117 0.04900

4750 24.6 11.98 40.99 0.4118 0.04912

5000 24.8 12.47 42.69 0.4119 0.04923

5250 25.1 12.95 44.40 0.4121 0.04935

5500 25.4 13.43 46.10 0.4122 0.04947

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.3 11.48 42.63 0.4120 0.04756

4750 24.6 11.98 44.49 0.4124 0.04767

5000 24.9 12.46 46.35 0.4128 0.04779

5250 25.2 12.93 48.20 0.4131 0.04791

5500 25.4 13.39 50.06 0.4135 0.04802

LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 23.8 11.72 39.64 0.4314 0.04690

4750 24.1 12.24 41.27 0.4321 0.04701

5000 24.3 12.74 42.90 0.4328 0.04713

5250 24.6 13.24 44.52 0.4336 0.04724

5500 24.8 13.72 46.14 0.4343 0.04735

2.3L MANUAL 5 DOOR CAPABLE 2.3L MT88 4X4EMTC 4 WHEEL DISC LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.4 11.44 40.21 0.6038 0.04496

4750 24.6 11.95 41.84 0.6045 0.04507

5000 24.9 12.45 43.46 0.6052 0.04518

5250 25.1 12.93 45.08 0.6060 0.04529

5500 25.4 13.41 46.70 0.6067 0.04541

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.9 11.22 43.20 0.5844 0.04561

4750 25.1 11.70 45.05 0.5848 0.04573

5000 25.4 12.18 46.91 0.5851 0.04584

5250 25.7 12.64 48.77 0.5855 0.04596

5500 26.0 13.10 50.62 0.5859 0.04607

2.7L AUTO 3 DOOR BASE 2.7L 10R60 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.9 14.74 26.73 0.3425 0.03924

4750 19.1 15.41 27.93 0.3428 0.03931

5000 19.3 16.06 29.14 0.3431 0.03939

5250 19.5 16.70 30.34 0.3434 0.03947

5500 19.7 17.32 31.54 0.3437 0.03955

255/70R16 ALS BRIDGESTONE/D3JDT AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.6 14.96 27.95 0.3506 0.03775

4750 18.8 15.64 29.19 0.3507 0.03781

5000 19.0 16.29 30.44 0.3508 0.03788

5250 19.2 16.94 31.70 0.3510 0.03794

5500 19.4 17.57 32.95 0.3511 0.03801

255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.1 14.59 27.59 0.3341 0.03966

4750 19.3 15.24 28.86 0.3340 0.03975

5000 19.5 15.88 30.13 0.3339 0.03984

5250 19.7 16.50 31.41 0.3338 0.03993

5500 19.9 17.11 32.69 0.3337 0.04003

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 20.7 13.46 35.70 0.4128 0.03960

4750 20.9 14.05 37.13 0.4141 0.03970

5000 21.2 14.63 38.55 0.4155 0.03979

5250 21.4 15.20 39.96 0.4168 0.03989

5500 21.6 15.75 41.36 0.4181 0.03998

4X4EMTC 4 WHEEL DISC 255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.9 14.02 30.95 0.3529 0.04024

4750 20.1 14.65 32.22 0.3528 0.04034

5000 20.3 15.27 33.50 0.3527 0.04043

5250 20.5 15.88 34.77 0.3527 0.04052

5500 20.7 16.47 36.05 0.3526 0.04061

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.5 12.98 39.06 0.4316 0.04019

4750 21.7 13.55 40.49 0.4330 0.04028

5000 21.9 14.12 41.91 0.4343 0.04038

5250 22.2 14.67 43.32 0.4357 0.04047

5500 22.4 15.21 44.73 0.4370 0.04057

LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 22.4 12.47 39.49 0.3747 0.04379

4750 22.6 13.01 41.20 0.3748 0.04391

5000 22.9 13.53 42.90 0.3750 0.04403

5250 23.2 14.04 44.61 0.3751 0.04414

5500 23.4 14.54 46.31 0.3753 0.04426

2.7L AUTO 5 DOOR BASE 2.7L 10R60 4X4ESOF 4 WHEEL DISC 255/75R17 AT BRIDGESTONE/D3KGS AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.6 15.02 26.77 0.3360 0.03831

4750 18.8 15.69 27.97 0.3363 0.03839

5000 19.0 16.35 29.17 0.3366 0.03847

5250 19.1 17.00 30.38 0.3369 0.03855

5500 19.3 17.63 31.58 0.3372 0.03863

255/70R16 ALS BRIDGESTONE/D3JDT AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.3 15.25 27.98 0.3440 0.03682

4750 18.5 15.93 29.23 0.3441 0.03689

5000 18.7 16.59 30.48 0.3443 0.03695

5250 18.9 17.25 31.73 0.3444 0.03702

5500 19.1 17.89 32.98 0.3445 0.03708

255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 18.8 14.86 27.62 0.3275 0.03873

4750 19.0 15.52 28.89 0.3274 0.03883



5000 19.2 16.16 30.17 0.3273 0.03892

5250 19.4 16.79 31.45 0.3272 0.03901

5500 19.6 17.41 32.72 0.3272 0.03910

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 20.4 13.69 35.73 0.4062 0.03868

4750 20.6 14.29 37.16 0.4076 0.03877

5000 20.8 14.87 38.58 0.4089 0.03887

5250 21.1 15.45 40.00 0.4102 0.03896

5500 21.3 16.01 41.40 0.4116 0.03906

4X4EMTC 4 WHEEL DISC 255/70R18 AT BRIDGESTONE/D3HFV AT 35 DRIVEN PSI AND 35 NONDRIVEN PSI 4500 19.5 14.27 30.99 0.3464 0.03932

4750 19.7 14.91 32.26 0.3463 0.03941

5000 19.9 15.54 33.53 0.3462 0.03950

5250 20.1 16.15 34.81 0.3461 0.03960

5500 20.3 16.75 36.09 0.3460 0.03969

LT265/70R17 AT GENERAL/D3KFS AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.1 13.19 39.10 0.4251 0.03926

4750 21.4 13.77 40.53 0.4264 0.03936

5000 21.6 14.34 41.95 0.4278 0.03945

5250 21.8 14.90 43.36 0.4291 0.03955

5500 22.1 15.45 44.76 0.4304 0.03964

LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 21.5 12.96 39.88 0.3881 0.04080

4750 21.8 13.52 41.51 0.3888 0.04092

5000 22.0 14.06 43.14 0.3895 0.04103

5250 22.3 14.59 44.76 0.3903 0.04114

5500 22.5 15.11 46.38 0.3910 0.04125

LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 22.0 12.67 39.53 0.3681 0.04287

4750 22.3 13.21 41.23 0.3683 0.04298

5000 22.5 13.74 42.94 0.3684 0.04310

5250 22.8 14.25 44.64 0.3686 0.04322

5500 23.1 14.76 46.35 0.3687 0.04334

2.7L AUTO 3 DOOR CAPABLE 2.7L 10R60 4X4EMTC 4 WHEEL DISC LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.6 11.32 39.25 0.4178 0.04986

4750 24.9 11.82 40.96 0.4179 0.04998

5000 25.2 12.31 42.66 0.4181 0.05009

5250 25.4 12.79 44.37 0.4182 0.05021

5500 25.7 13.26 46.07 0.4184 0.05033

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.6 11.33 42.60 0.4181 0.04842

4750 24.9 11.82 44.45 0.4185 0.04854

5000 25.2 12.30 46.31 0.4189 0.04865

5250 25.5 12.77 48.17 0.4192 0.04877

5500 25.8 13.23 50.03 0.4196 0.04888

LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.1 11.57 39.61 0.4375 0.04776

4750 24.4 12.08 41.24 0.4382 0.04788

5000 24.6 12.58 42.86 0.4390 0.04799

5250 24.9 13.07 44.48 0.4397 0.04810

5500 25.2 13.55 46.11 0.4404 0.04821

2.7L AUTO 5 DOOR CAPABLE 2.7L 10R60 4X4EMTC 4 WHEEL DISC LT315/70R17 MT GOODYEAR/D3KHQ AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.3 11.47 39.29 0.4117 0.04900

4750 24.6 11.98 40.99 0.4118 0.04912

5000 24.8 12.47 42.69 0.4119 0.04923

5250 25.1 12.95 44.40 0.4121 0.04935

5500 25.4 13.43 46.10 0.4122 0.04947

LT285/70R17 MT GOODYEAR/D3KFR AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 24.3 11.48 42.63 0.4120 0.04756

4750 24.6 11.98 44.49 0.4124 0.04767

5000 24.9 12.46 46.35 0.4128 0.04779

5250 25.2 12.93 48.20 0.4131 0.04791

5500 25.4 13.39 50.06 0.4135 0.04802

LT285/70R17 AT BFGOODRICH/D3KEX AT 39 DRIVEN PSI AND 39 NONDRIVEN PSI 4500 23.8 11.72 39.64 0.4314 0.04690

4750 24.1 12.24 41.27 0.4321 0.04701

5000 24.3 12.74 42.90 0.4328 0.04713

5250 24.6 13.24 44.52 0.4336 0.04724

5500 24.8 13.72 46.14 0.4343 0.04735
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

Crew or RAP 4X2 2.3L 10R80LT 4X2Brake Transmittal 20180730 255/7016  BSW A-S BS Dueler D3JDP at 35 psi 4000 15.3 16.26 23.98 0.1172 0.03383

4250 15.4 17.10 25.05 0.1210 0.03381

4500 15.6 17.91 26.12 0.1247 0.03379

4750 15.7 18.71 27.19 0.1285 0.03377

5000 15.9 19.49 28.27 0.1322 0.03375

255/6517 AS BSW BS Dueler D3KFW at 35 psi 4000 15.2 16.35 23.40 0.1213 0.03373

4250 15.3 17.20 24.43 0.1253 0.03370

4500 15.5 18.02 25.46 0.1294 0.03368

4750 15.6 18.83 26.50 0.1334 0.03365

5000 15.8 19.63 27.54 0.1374 0.03362

265/6517 AT OWL HK Dynapro ATM D3KGT at 35 psi 4000 15.4 16.16 23.65 0.1365 0.03387

4250 15.5 16.97 24.72 0.1418 0.03386

4500 15.7 17.77 25.80 0.1470 0.03384

4750 15.9 18.55 26.89 0.1523 0.03382

5000 16.0 19.32 27.97 0.1576 0.03380

LT265/6517 AT OWL HK Dynapro ATM D3KEW at 38 psi 4000 15.9 15.56 27.70 0.1486 0.03377

4250 16.1 16.33 28.94 0.1541 0.03375

4500 16.3 17.08 30.18 0.1597 0.03373

4750 16.5 17.81 31.42 0.1652 0.03371

5000 16.7 18.53 32.65 0.1708 0.03369

265/6018 AS BSW BS Dueler HT 685 D3HEP at 35 psi 4000 15.2 16.38 22.76 0.1316 0.03372

4250 15.3 17.22 23.74 0.1363 0.03370

4500 15.5 18.05 24.72 0.1410 0.03367

4750 15.6 18.87 25.70 0.1457 0.03364

5000 15.8 19.66 26.68 0.1504 0.03362

265/6018 AT OWL HK Dynapro ATM D3HFP at 35 psi 4000 15.2 16.28 22.84 0.1428 0.03372

4250 15.4 17.12 23.84 0.1483 0.03369

4500 15.6 17.94 24.83 0.1538 0.03367

4750 15.7 18.74 25.83 0.1593 0.03364

5000 15.9 19.52 26.83 0.1648 0.03361

Crew or Rap 4X4 2.3L 10R80LT AWDBrake Transmittal 20180730 255/7016  BSW A-S BS Dueler  D3JDP at 30 psi 4250 17.7 14.92 33.01 0.1579 0.03659

4500 17.8 15.64 34.22 0.1616 0.03657

4750 18.0 16.34 35.43 0.1652 0.03656

5000 18.2 17.03 36.65 0.1688 0.03654

5250 18.4 17.70 37.86 0.1725 0.03653

255/6517 AT BSW BS Dueler D3KFU at 30 psi 4250 17.9 14.75 34.31 0.1673 0.03650

4500 18.1 15.45 35.61 0.1715 0.03648

4750 18.2 16.13 36.91 0.1757 0.03646

5000 18.4 16.80 38.22 0.1800 0.03644

5250 18.6 17.45 39.53 0.1843 0.03642

265/6517 AT OWL HK Dynapro ATM D3KGT at 30 psi 4250 17.8 14.84 32.64 0.1779 0.03664

4500 17.9 15.54 33.87 0.1832 0.03663

4750 18.1 16.22 35.10 0.1885 0.03662

5000 18.3 16.89 36.33 0.1937 0.03661

5250 18.5 17.55 37.57 0.1990 0.03660

LT265/6517 AT OWL HK Dynapro ATM D3KEW at 38 psi 4250 18.2 14.50 35.62 0.1826 0.03657

4500 18.4 15.19 36.92 0.1877 0.03655

4750 18.6 15.85 38.22 0.1929 0.03654

5000 18.8 16.50 39.52 0.1980 0.03653

5250 19.0 17.15 40.81 0.2031 0.03651

265/6018 AT BSW HK Dynapro ATM D3HFH  at 30 psi 4250 17.6 14.98 31.48 0.1854 0.03645

4500 17.8 15.70 32.60 0.1909 0.03643

4750 17.9 16.41 33.72 0.1965 0.03641

5000 18.1 17.10 34.85 0.2020 0.03639

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 P375 10Mo 
Comments

21MY P375N 10Mo TRLHP Road Loads.  10R80 trans requires coastdown 

mode.  

Single Roll Dynamometer Settings



5250 18.3 17.78 35.97 0.2076 0.03636

265/6018 AT OWL HK Dynapro ATM D3HFP at 30 psi 4250 17.6 14.98 31.48 0.1854 0.03645

4500 17.8 15.70 32.60 0.1909 0.03643

4750 17.9 16.41 33.72 0.1965 0.03641

5000 18.1 17.10 34.85 0.2020 0.03639

5250 18.3 17.78 35.97 0.2076 0.03636

Chassis Cab 4X2 2.3L 10R80LT 4X2Brake Transmittal 20180730 255/7016  BSW A-S BS Dueler D3JDP at 35 psi 4750 22.2 13.26 28.44 0.1417 0.05251

5000 22.4 13.85 29.51 0.1454 0.05249

5250 22.6 14.44 30.58 0.1492 0.05247

5500 22.7 15.02 31.66 0.1529 0.05245

6000 23.0 16.15 33.82 0.1605 0.05241

255/6517 AS BSW BS Dueler D3KFW at 35 psi 4750 22.1 13.32 27.74 0.1466 0.05239

5000 22.3 13.92 28.78 0.1506 0.05236

5250 22.5 14.51 29.82 0.1546 0.05234

5500 22.6 15.10 30.86 0.1587 0.05231

6000 22.9 16.24 32.95 0.1668 0.05226

OR2 Tremor Package 4X4 2.3L 10R80LT AWD NA Ranger Brakes LT265/70R17 Atx  DSKFS at 39 psi 4500 20.2 13.82 38.72 0.1970 0.04112

4750 20.4 14.44 40.01 0.2027 0.04111

5000 20.6 15.04 41.29 0.2084 0.04110

5250 20.8 15.64 42.56 0.2141 0.04109

5500 21.0 16.22 43.83 0.2197 0.04108
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

RC122 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.3 15.18 29.35 0.1281 0.03456

4250 16.4 15.97 30.35 0.1331 0.03454

4500 16.6 16.75 31.35 0.1381 0.03451

4750 16.8 17.51 32.37 0.1431 0.03448

5000 16.9 18.26 33.39 0.1482 0.03445

5250 17.1 18.99 34.41 0.1533 0.03442

5500 17.2 19.71 35.44 0.1584 0.03440

6000 17.6 21.10 37.53 0.1688 0.03434

6500 17.9 22.43 39.63 0.1793 0.03428

RC141 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.3 15.17 29.35 0.1282 0.03457

4250 16.5 15.97 30.35 0.1332 0.03455

4500 16.6 16.74 31.35 0.1382 0.03452

4750 16.8 17.51 32.37 0.1432 0.03449

5000 16.9 18.25 33.39 0.1483 0.03446

5250 17.1 18.99 34.41 0.1534 0.03443

5500 17.2 19.71 35.44 0.1585 0.03440

6000 17.6 21.09 37.53 0.1689 0.03435

6500 17.9 22.43 39.63 0.1794 0.03429

SC145 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.7 15.75 29.23 0.1270 0.03286

4250 15.9 16.57 30.23 0.1320 0.03283

4500 16.0 17.36 31.24 0.1370 0.03281

4750 16.2 18.15 32.25 0.1420 0.03278

5000 16.3 18.92 33.27 0.1471 0.03275

5250 16.5 19.67 34.30 0.1522 0.03272

5500 16.7 20.41 35.33 0.1573 0.03269

6000 17.0 21.83 37.41 0.1677 0.03263

6500 17.3 23.20 39.52 0.1782 0.03258

SC163 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.8 14.73 29.44 0.1292 0.03600

4250 16.9 15.50 30.44 0.1342 0.03597

4500 17.1 16.26 31.45 0.1392 0.03594

4750 17.3 17.00 32.46 0.1442 0.03592

5000 17.4 17.74 33.48 0.1493 0.03589

5250 17.6 18.45 34.51 0.1544 0.03586

5500 17.7 19.15 35.54 0.1595 0.03583

6000 18.1 20.52 37.62 0.1699 0.03577

6500 18.4 21.83 39.73 0.1804 0.03571

CC145 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.6 15.82 29.22 0.1272 0.03266

4250 15.8 16.63 30.22 0.1321 0.03264

4500 15.9 17.44 31.23 0.1372 0.03261

4750 16.1 18.23 32.24 0.1422 0.03258

5000 16.3 19.00 33.26 0.1473 0.03255

5250 16.4 19.75 34.29 0.1524 0.03252

5500 16.6 20.48 35.32 0.1575 0.03250

6000 16.9 21.92 37.40 0.1679 0.03244

6500 17.2 23.29 39.51 0.1783 0.03238

CC157 4x2 17" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.2 15.29 29.32 0.1283 0.03420

4250 16.3 16.09 30.32 0.1332 0.03417

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 2.7L P702
Comments

21MY 10 Month

Brake Drag Values expected to be updated at 3 Month timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



4500 16.5 16.88 31.33 0.1382 0.03414

4750 16.6 17.64 32.34 0.1433 0.03411

5000 16.8 18.40 33.36 0.1483 0.03408

5250 17.0 19.13 34.39 0.1534 0.03405

5500 17.1 19.85 35.42 0.1586 0.03403

6000 17.4 21.25 37.50 0.1689 0.03397

6500 17.8 22.59 39.61 0.1794 0.03391

RC141 4x2 17" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.1 15.32 27.31 0.0984 0.03553

4250 16.3 16.12 28.31 0.1033 0.03550

4500 16.5 16.90 29.32 0.1083 0.03548

4750 16.6 17.67 30.33 0.1134 0.03545

5000 16.8 18.42 31.35 0.1184 0.03542

5250 16.9 19.16 32.38 0.1235 0.03539

5500 17.1 19.88 33.41 0.1287 0.03536

6000 17.4 21.28 35.49 0.1390 0.03530

6500 17.8 22.62 37.60 0.1495 0.03525

SC145 4x2 17" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.5 15.90 27.20 0.0972 0.03382

4250 15.7 16.73 28.20 0.1021 0.03379

4500 15.9 17.53 29.20 0.1071 0.03377

4750 16.0 18.32 30.22 0.1122 0.03374

5000 16.2 19.09 31.24 0.1172 0.03371

5250 16.3 19.85 32.26 0.1223 0.03368

5500 16.5 20.59 33.30 0.1275 0.03365

6000 16.8 22.03 35.38 0.1378 0.03359

6500 17.2 23.41 37.48 0.1483 0.03353

SC163 4x2 17" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.6 14.86 27.41 0.0994 0.03696

4250 16.8 15.64 28.40 0.1043 0.03693

4500 17.0 16.41 29.41 0.1093 0.03690

4750 17.1 17.16 30.42 0.1144 0.03687

5000 17.3 17.89 31.44 0.1194 0.03685

5250 17.4 18.61 32.47 0.1245 0.03682

5500 17.6 19.32 33.50 0.1297 0.03679

6000 17.9 20.69 35.59 0.1400 0.03673

6500 18.3 22.01 37.69 0.1505 0.03667

CC145 4x2 17" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.5 15.97 27.18 0.0973 0.03362

4250 15.6 16.79 28.18 0.1023 0.03360

4500 15.8 17.60 29.19 0.1073 0.03357

4750 16.0 18.40 30.20 0.1123 0.03354

5000 16.1 19.17 31.22 0.1174 0.03351

5250 16.3 19.93 32.25 0.1225 0.03348

5500 16.4 20.68 33.28 0.1276 0.03345

6000 16.8 22.11 35.37 0.1380 0.03340

6500 17.1 23.49 37.47 0.1485 0.03334

CC157 4x2 17" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.0 15.44 27.29 0.0984 0.03515

4250 16.2 16.24 28.29 0.1034 0.03513

4500 16.3 17.03 29.29 0.1084 0.03510

4750 16.5 17.81 30.30 0.1134 0.03507

5000 16.6 18.56 31.33 0.1185 0.03504

5250 16.8 19.30 32.35 0.1236 0.03501

5500 17.0 20.03 33.38 0.1287 0.03498

6000 17.3 21.43 35.47 0.1391 0.03493

6500 17.6 22.79 37.57 0.1495 0.03487

RC122 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.6 14.04 36.00 0.1189 0.03606

4250 17.8 14.76 37.19 0.1224 0.03606

4500 18.0 15.47 38.38 0.1258 0.03605

4750 18.1 16.17 39.56 0.1292 0.03604

5000 18.3 16.86 40.73 0.1326 0.03603

5250 18.5 17.54 41.90 0.1360 0.03602

5500 18.7 18.20 43.06 0.1394 0.03601

6000 19.0 19.50 45.37 0.1461 0.03599

6500 19.4 20.74 47.67 0.1528 0.03597



RC141 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.6 14.03 36.00 0.1191 0.03608

4250 17.8 14.76 37.19 0.1225 0.03607

4500 18.0 15.47 38.38 0.1259 0.03606

4750 18.2 16.17 39.56 0.1294 0.03605

5000 18.3 16.86 40.73 0.1328 0.03604

5250 18.5 17.53 41.90 0.1361 0.03603

5500 18.7 18.20 43.06 0.1395 0.03602

6000 19.0 19.49 45.37 0.1462 0.03600

6500 19.4 20.74 47.67 0.1529 0.03598

SC145 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.0 14.52 35.89 0.1179 0.03437

4250 17.2 15.27 37.08 0.1213 0.03436

4500 17.4 16.00 38.27 0.1247 0.03435

4750 17.6 16.72 39.44 0.1282 0.03434

5000 17.7 17.42 40.62 0.1316 0.03433

5250 17.9 18.12 41.78 0.1349 0.03432

5500 18.1 18.79 42.95 0.1383 0.03431

6000 18.4 20.12 45.26 0.1450 0.03429

6500 18.8 21.39 47.56 0.1517 0.03427

SC163 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.1 13.65 36.10 0.1201 0.03750

4250 18.3 14.36 37.29 0.1235 0.03749

4500 18.5 15.06 38.47 0.1269 0.03748

4750 18.6 15.74 39.65 0.1304 0.03747

5000 18.8 16.41 40.82 0.1338 0.03747

5250 19.0 17.08 41.99 0.1371 0.03746

5500 19.2 17.73 43.16 0.1405 0.03745

6000 19.5 19.00 45.47 0.1472 0.03743

6500 19.9 20.22 47.77 0.1539 0.03741

CC145 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.0 14.57 35.88 0.1180 0.03418

4250 17.1 15.32 37.07 0.1215 0.03417

4500 17.3 16.06 38.25 0.1249 0.03416

4750 17.5 16.78 39.43 0.1283 0.03415

5000 17.7 17.49 40.60 0.1317 0.03414

5250 17.8 18.18 41.77 0.1351 0.03413

5500 18.0 18.86 42.94 0.1385 0.03412

6000 18.4 20.19 45.25 0.1452 0.03410

6500 18.7 21.47 47.55 0.1518 0.03408

CC157 4x2 17" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.16 36.08 0.0807 0.03631

4250 17.6 14.90 37.27 0.0842 0.03630

4500 17.8 15.62 38.45 0.0876 0.03629

4750 18.0 16.32 39.63 0.0910 0.03628

5000 18.2 17.01 40.81 0.0944 0.03627

5250 18.3 17.70 41.97 0.0978 0.03626

5500 18.5 18.36 43.14 0.1012 0.03625

6000 18.9 19.66 45.45 0.1079 0.03623

6500 19.2 20.92 47.75 0.1145 0.03621

RC141 4x2 17" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.16 34.04 0.0916 0.03693

4250 17.6 14.89 35.23 0.0950 0.03692

4500 17.8 15.61 36.42 0.0984 0.03692

4750 18.0 16.31 37.59 0.1019 0.03691

5000 18.2 17.00 38.77 0.1053 0.03690

5250 18.3 17.69 39.94 0.1086 0.03689

5500 18.5 18.35 41.10 0.1120 0.03688

6000 18.9 19.65 43.41 0.1187 0.03686

6500 19.2 20.91 45.71 0.1254 0.03684

SC145 4x2 17" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 16.9 14.66 33.93 0.0904 0.03522

4250 17.0 15.41 35.12 0.0938 0.03521

4500 17.2 16.15 36.30 0.0972 0.03520

4750 17.4 16.87 37.48 0.1007 0.03519

5000 17.6 17.58 38.65 0.1041 0.03518

5250 17.8 18.28 39.82 0.1074 0.03518

5500 17.9 18.96 40.99 0.1108 0.03517



6000 18.3 20.29 43.30 0.1175 0.03515

6500 18.6 21.58 45.60 0.1242 0.03513

SC163 4x2 17" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.77 34.14 0.0926 0.03836

4250 18.1 14.48 35.33 0.0960 0.03835

4500 18.3 15.19 36.51 0.0994 0.03834

4750 18.5 15.88 37.69 0.1029 0.03833

5000 18.7 16.56 38.86 0.1063 0.03832

5250 18.8 17.22 40.03 0.1096 0.03831

5500 19.0 17.88 41.19 0.1130 0.03830

6000 19.4 19.15 43.51 0.1197 0.03829

6500 19.7 20.38 45.80 0.1264 0.03827

CC145 4x2 17" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 16.8 14.71 33.92 0.0905 0.03503

4250 17.0 15.47 35.11 0.0940 0.03502

4500 17.2 16.21 36.29 0.0974 0.03501

4750 17.3 16.93 37.47 0.1008 0.03501

5000 17.5 17.64 38.64 0.1042 0.03500

5250 17.7 18.34 39.81 0.1076 0.03499

5500 17.9 19.03 40.97 0.1110 0.03498

6000 18.2 20.36 43.29 0.1177 0.03496

6500 18.6 21.65 45.58 0.1243 0.03494

CC157 4x2 17" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.3 14.26 34.02 0.0916 0.03656

4250 17.5 15.00 35.21 0.0951 0.03655

4500 17.7 15.72 36.39 0.0985 0.03654

4750 17.9 16.43 37.57 0.1019 0.03654

5000 18.0 17.12 38.74 0.1053 0.03653

5250 18.2 17.81 39.91 0.1087 0.03652

5500 18.4 18.48 41.08 0.1121 0.03651

6000 18.7 19.79 43.39 0.1188 0.03649

6500 19.1 21.05 45.69 0.1254 0.03647

SC145 4x2 18" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.9 15.50 30.27 0.1331 0.03307

4250 16.1 16.32 31.26 0.1380 0.03303

4500 16.3 17.11 32.26 0.1430 0.03300

4750 16.4 17.89 33.25 0.1480 0.03296

5000 16.6 18.66 34.25 0.1530 0.03292

5250 16.7 19.41 35.25 0.1581 0.03288

5500 16.9 20.15 36.25 0.1631 0.03285

6000 17.2 21.58 38.26 0.1732 0.03277

6500 17.5 22.96 40.28 0.1833 0.03270

SC163 4x2 18" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 17.0 14.51 30.48 0.1353 0.03621

4250 17.2 15.28 31.47 0.1402 0.03617

4500 17.3 16.04 32.46 0.1452 0.03613

4750 17.5 16.78 33.46 0.1502 0.03610

5000 17.6 17.51 34.46 0.1552 0.03606

5250 17.8 18.22 35.46 0.1603 0.03602

5500 18.0 18.93 36.46 0.1653 0.03599

6000 18.3 20.30 38.47 0.1754 0.03591

6500 18.6 21.62 40.48 0.1855 0.03584

CC145 4x2 18" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.9 15.56 30.26 0.1332 0.03288

4250 16.0 16.38 31.25 0.1382 0.03284

4500 16.2 17.18 32.24 0.1432 0.03280

4750 16.3 17.97 33.24 0.1482 0.03276

5000 16.5 18.73 34.24 0.1532 0.03273

5250 16.6 19.49 35.24 0.1582 0.03269

5500 16.8 20.23 36.24 0.1633 0.03265

6000 17.1 21.66 38.25 0.1733 0.03258

6500 17.4 23.05 40.26 0.1835 0.03250

CC157 4x2 18" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.4 15.06 30.36 0.1343 0.03441

4250 16.6 15.86 31.35 0.1393 0.03437

4500 16.7 16.63 32.35 0.1443 0.03433

4750 16.9 17.40 33.34 0.1493 0.03429

5000 17.0 18.15 34.34 0.1543 0.03426



5250 17.2 18.88 35.34 0.1593 0.03422

5500 17.3 19.61 36.34 0.1643 0.03418

6000 17.6 21.01 38.35 0.1744 0.03411

6500 18.0 22.37 40.37 0.1845 0.03403

SC145 4x2 18" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.8 15.65 28.24 0.1032 0.03403

4250 15.9 16.47 29.23 0.1082 0.03399

4500 16.1 17.27 30.22 0.1132 0.03395

4750 16.3 18.06 31.22 0.1182 0.03392

5000 16.4 18.83 32.21 0.1232 0.03388

5250 16.6 19.59 33.21 0.1282 0.03384

5500 16.7 20.33 34.22 0.1333 0.03381

6000 17.0 21.78 36.22 0.1433 0.03373

6500 17.3 23.16 38.24 0.1535 0.03366

SC163 4x2 18" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.9 14.64 28.45 0.1055 0.03717

4250 17.0 15.42 29.44 0.1104 0.03713

4500 17.2 16.18 30.43 0.1154 0.03709

4750 17.3 16.93 31.42 0.1204 0.03705

5000 17.5 17.66 32.42 0.1254 0.03702

5250 17.7 18.38 33.42 0.1304 0.03698

5500 17.8 19.09 34.42 0.1355 0.03694

6000 18.1 20.47 36.43 0.1456 0.03687

6500 18.4 21.80 38.45 0.1557 0.03679

CC145 4x2 18" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.7 15.72 28.23 0.1034 0.03383

4250 15.9 16.53 29.22 0.1084 0.03380

4500 16.0 17.34 30.21 0.1134 0.03376

4750 16.2 18.13 31.20 0.1184 0.03372

5000 16.3 18.90 32.20 0.1234 0.03369

5250 16.5 19.66 33.20 0.1284 0.03365

5500 16.7 20.41 34.20 0.1334 0.03361

6000 17.0 21.86 36.21 0.1435 0.03354

6500 17.3 23.25 38.23 0.1536 0.03346

CC157 4x2 18" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.3 15.20 28.33 0.1045 0.03536

4250 16.4 16.00 29.32 0.1095 0.03533

4500 16.6 16.79 30.31 0.1144 0.03529

4750 16.7 17.56 31.31 0.1194 0.03525

5000 16.9 18.31 32.30 0.1245 0.03522

5250 17.0 19.05 33.30 0.1295 0.03518

5500 17.2 19.78 34.30 0.1345 0.03514

6000 17.5 21.19 36.31 0.1446 0.03507

6500 17.8 22.56 38.33 0.1547 0.03499

SC145 4x2 18" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 17.5 14.14 37.29 0.1264 0.03501

4250 17.7 14.85 38.61 0.1305 0.03500

4500 17.9 15.55 39.93 0.1345 0.03498

4750 18.1 16.24 41.24 0.1386 0.03497

5000 18.3 16.91 42.55 0.1426 0.03495

5250 18.5 17.57 43.85 0.1466 0.03494

5500 18.7 18.21 45.16 0.1506 0.03493

6000 19.1 19.46 47.75 0.1586 0.03490

6500 19.4 20.66 50.33 0.1665 0.03487

SC163 4x2 18" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 18.6 13.31 37.50 0.1286 0.03815

4250 18.8 13.99 38.82 0.1327 0.03813

4500 19.0 14.66 40.13 0.1368 0.03812

4750 19.2 15.32 41.45 0.1408 0.03810

5000 19.4 15.96 42.76 0.1448 0.03809

5250 19.6 16.59 44.06 0.1488 0.03808

5500 19.8 17.21 45.36 0.1528 0.03806

6000 20.1 18.41 47.96 0.1608 0.03804

6500 20.5 19.56 50.54 0.1687 0.03801

CC145 4x2 18" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 17.4 14.19 37.28 0.1266 0.03482

4250 17.6 14.91 38.60 0.1307 0.03481

4500 17.8 15.61 39.91 0.1347 0.03480



4750 18.0 16.29 41.23 0.1388 0.03478

5000 18.2 16.96 42.54 0.1428 0.03477

5250 18.4 17.63 43.84 0.1468 0.03475

5500 18.6 18.27 45.14 0.1508 0.03474

6000 19.0 19.52 47.74 0.1588 0.03471

6500 19.4 20.72 50.32 0.1667 0.03469

CC157 4x2 18" LT 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.77 37.38 0.1277 0.03636

4250 18.2 14.47 38.70 0.1318 0.03634

4500 18.4 15.15 40.02 0.1358 0.03633

4750 18.5 15.83 41.33 0.1398 0.03631

5000 18.7 16.48 42.64 0.1439 0.03630

5250 18.9 17.13 43.94 0.1479 0.03629

5500 19.1 17.76 45.25 0.1519 0.03627

6000 19.5 18.99 47.84 0.1598 0.03624

6500 19.9 20.17 50.42 0.1678 0.03622

SC145 4x2 18" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 17.3 14.27 35.39 0.1009 0.03578

4250 17.5 14.99 36.71 0.1049 0.03577

4500 17.7 15.70 38.03 0.1090 0.03576

4750 17.9 16.39 39.34 0.1130 0.03574

5000 18.1 17.06 40.65 0.1170 0.03573

5250 18.3 17.73 41.95 0.1211 0.03571

5500 18.5 18.37 43.26 0.1251 0.03570

6000 18.9 19.63 45.85 0.1330 0.03567

6500 19.3 20.83 48.43 0.1410 0.03565

SC163 4x2 18" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 18.4 13.43 35.60 0.1031 0.03892

4250 18.6 14.12 36.92 0.1071 0.03891

4500 18.8 14.79 38.23 0.1112 0.03889

4750 19.0 15.45 39.55 0.1152 0.03888

5000 19.2 16.09 40.86 0.1192 0.03887

5250 19.4 16.73 42.16 0.1233 0.03885

5500 19.6 17.35 43.46 0.1273 0.03884

6000 20.0 18.56 46.06 0.1352 0.03881

6500 20.4 19.72 48.64 0.1432 0.03878

CC145 4x2 18" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 17.3 14.32 35.38 0.1010 0.03560

4250 17.5 15.05 36.70 0.1051 0.03559

4500 17.7 15.75 38.02 0.1092 0.03557

4750 17.9 16.44 39.33 0.1132 0.03556

5000 18.0 17.12 40.64 0.1172 0.03554

5250 18.2 17.78 41.94 0.1212 0.03553

5500 18.4 18.43 43.24 0.1252 0.03552

6000 18.8 19.69 45.84 0.1332 0.03549

6500 19.2 20.90 48.42 0.1411 0.03546

CC157 4x2 18" LT 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HDLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 17.8 13.90 35.48 0.1021 0.03713

4250 18.0 14.60 36.80 0.1062 0.03712

4500 18.2 15.29 38.12 0.1102 0.03710

4750 18.4 15.97 39.43 0.1143 0.03709

5000 18.6 16.63 40.74 0.1183 0.03707

5250 18.8 17.28 42.04 0.1223 0.03706

5500 19.0 17.92 43.35 0.1263 0.03705

6000 19.4 19.15 45.94 0.1343 0.03702

6500 19.7 20.34 48.52 0.1422 0.03699

SC145 4x2 20" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.3 15.14 29.39 0.1161 0.03492

4250 16.5 15.93 30.40 0.1202 0.03490

4500 16.6 16.71 31.43 0.1244 0.03488

4750 16.8 17.47 32.46 0.1285 0.03486

5000 17.0 18.22 33.49 0.1327 0.03483

5250 17.1 18.95 34.53 0.1369 0.03481

5500 17.3 19.67 35.58 0.1411 0.03479

6000 17.6 21.06 37.69 0.1496 0.03474

6500 17.9 22.40 39.82 0.1582 0.03470

SC163 4x2 20" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 17.4 14.19 29.59 0.1183 0.03806



4250 17.6 14.94 30.61 0.1224 0.03804

4500 17.7 15.68 31.63 0.1266 0.03802

4750 17.9 16.41 32.66 0.1307 0.03799

5000 18.0 17.12 33.70 0.1349 0.03797

5250 18.2 17.82 34.74 0.1391 0.03795

5500 18.4 18.50 35.79 0.1433 0.03793

6000 18.7 19.84 37.90 0.1518 0.03788

6500 19.0 21.12 40.03 0.1604 0.03784

CC145 4x2 20" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.3 15.19 29.37 0.1163 0.03474

4250 16.4 15.99 30.39 0.1204 0.03472

4500 16.6 16.77 31.41 0.1245 0.03469

4750 16.7 17.54 32.44 0.1287 0.03467

5000 16.9 18.28 33.48 0.1329 0.03465

5250 17.1 19.02 34.52 0.1371 0.03463

5500 17.2 19.74 35.57 0.1413 0.03460

6000 17.5 21.14 37.68 0.1498 0.03456

6500 17.9 22.48 39.81 0.1584 0.03451

CC157 4x2 20" AS 2.7L GTDI 10R80/8.8 4X2 2021+ F150 LD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.8 14.71 29.48 0.1174 0.03627

4250 17.0 15.49 30.49 0.1215 0.03625

4500 17.1 16.25 31.52 0.1256 0.03622

4750 17.3 17.00 32.54 0.1298 0.03620

5000 17.4 17.73 33.58 0.1339 0.03618

5250 17.6 18.45 34.62 0.1381 0.03616

5500 17.7 19.15 35.67 0.1423 0.03613

6000 18.1 20.52 37.78 0.1509 0.03609

6500 18.4 21.83 39.91 0.1594 0.03604

SC145 4x2 20" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.2 15.29 27.51 0.0913 0.03567

4250 16.3 16.09 28.53 0.0954 0.03565

4500 16.5 16.88 29.55 0.0995 0.03562

4750 16.6 17.65 30.58 0.1036 0.03560

5000 16.8 18.40 31.61 0.1078 0.03558

5250 17.0 19.14 32.66 0.1120 0.03556

5500 17.1 19.86 33.70 0.1162 0.03554

6000 17.4 21.27 35.81 0.1247 0.03549

6500 17.8 22.61 37.95 0.1333 0.03545

SC163 4x2 20" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 17.3 14.33 27.72 0.0935 0.03881

4250 17.4 15.09 28.73 0.0976 0.03878

4500 17.6 15.83 29.76 0.1017 0.03876

4750 17.7 16.56 30.79 0.1058 0.03874

5000 17.9 17.28 31.82 0.1100 0.03872

5250 18.0 17.98 32.86 0.1142 0.03870

5500 18.2 18.68 33.91 0.1184 0.03867

6000 18.5 20.02 36.02 0.1269 0.03863

6500 18.8 21.31 38.15 0.1355 0.03858

CC145 4x2 20" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.1 15.35 27.50 0.0915 0.03548

4250 16.3 16.15 28.52 0.0955 0.03546

4500 16.4 16.94 29.54 0.0997 0.03544

4750 16.6 17.71 30.57 0.1038 0.03542

5000 16.7 18.47 31.60 0.1080 0.03540

5250 16.9 19.21 32.64 0.1122 0.03537

5500 17.1 19.93 33.69 0.1164 0.03535

6000 17.4 21.34 35.80 0.1249 0.03531

6500 17.7 22.69 37.93 0.1335 0.03526

CC157 4x2 20" AS 2.7L GTDI 10R80/9.75 4X2 2021+ F150 HD275/6020 AS BSW D3IGB - Goodyear at 35 psi 4000 16.6 14.86 27.60 0.0925 0.03701

4250 16.8 15.64 28.62 0.0966 0.03699

4500 16.9 16.41 29.64 0.1007 0.03697

4750 17.1 17.16 30.67 0.1049 0.03695

5000 17.3 17.90 31.70 0.1091 0.03693

5250 17.4 18.62 32.75 0.1133 0.03690

5500 17.6 19.33 33.79 0.1175 0.03688

6000 17.9 20.71 35.90 0.1260 0.03684



6500 18.2 22.03 38.04 0.1346 0.03679

RC122 4x4 ESOF 17" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.5 14.14 29.63 0.2163 0.03627

4250 17.7 14.87 30.83 0.2205 0.03624

4500 17.8 15.59 32.04 0.2248 0.03621

4750 18.0 16.29 33.26 0.2292 0.03618

5000 18.2 16.97 34.48 0.2335 0.03615

5250 18.4 17.65 35.71 0.2378 0.03612

5500 18.6 18.30 36.94 0.2422 0.03609

6000 18.9 19.58 39.42 0.2510 0.03603

6500 19.3 20.80 41.91 0.2599 0.03597

RC141 4x4 ESOF 17" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.5 14.11 29.64 0.2163 0.03637

4250 17.7 14.84 30.84 0.2206 0.03634

4500 17.9 15.56 32.05 0.2249 0.03631

4750 18.1 16.26 33.27 0.2292 0.03628

5000 18.2 16.94 34.49 0.2336 0.03625

5250 18.4 17.61 35.71 0.2379 0.03622

5500 18.6 18.27 36.95 0.2423 0.03619

6000 19.0 19.54 39.42 0.2511 0.03613

6500 19.3 20.76 41.92 0.2599 0.03607

SC145 4x4 ESOF 17" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.4 14.24 29.61 0.2164 0.03591

4250 17.5 14.97 30.81 0.2207 0.03588

4500 17.7 15.69 32.02 0.2250 0.03585

4750 17.9 16.40 33.24 0.2293 0.03582

5000 18.1 17.09 34.46 0.2336 0.03579

5250 18.3 17.76 35.68 0.2380 0.03576

5500 18.4 18.42 36.92 0.2424 0.03573

6000 18.8 19.71 39.39 0.2512 0.03567

6500 19.2 20.93 41.89 0.2600 0.03561

CC145 4x4 ESOF 17" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.0 14.58 29.53 0.2157 0.03475

4250 17.1 15.33 30.73 0.2200 0.03472

4500 17.3 16.06 31.94 0.2243 0.03469

4750 17.5 16.78 33.16 0.2286 0.03466

5000 17.7 17.48 34.38 0.2329 0.03463

5250 17.9 18.16 35.61 0.2373 0.03460

5500 18.0 18.83 36.84 0.2417 0.03457

6000 18.4 20.14 39.32 0.2504 0.03451

6500 18.8 21.38 41.81 0.2593 0.03445

RC141 4x4 ESOF 17" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.8 13.88 31.63 0.1804 0.03718

4250 18.0 14.60 32.84 0.1847 0.03715

4500 18.2 15.30 34.05 0.1890 0.03712

4750 18.4 15.99 35.26 0.1933 0.03709

5000 18.5 16.67 36.48 0.1977 0.03707

5250 18.7 17.33 37.71 0.2020 0.03704

5500 18.9 17.98 38.94 0.2064 0.03701

6000 19.3 19.24 41.42 0.2152 0.03695

6500 19.6 20.45 43.91 0.2240 0.03689

SC145 4x4 ESOF 17" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.7 14.00 31.60 0.1805 0.03672

4250 17.8 14.73 32.81 0.1848 0.03669

4500 18.0 15.44 34.02 0.1891 0.03666

4750 18.2 16.13 35.23 0.1934 0.03663

5000 18.4 16.81 36.45 0.1977 0.03660

5250 18.6 17.48 37.68 0.2021 0.03657

5500 18.7 18.13 38.91 0.2065 0.03654

6000 19.1 19.40 41.39 0.2153 0.03648

6500 19.5 20.62 43.88 0.2241 0.03642

CC145 4x4 ESOF 17" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.3 14.33 31.53 0.1798 0.03556

4250 17.4 15.06 32.73 0.1841 0.03553

4500 17.6 15.79 33.94 0.1884 0.03550

4750 17.8 16.50 35.16 0.1927 0.03547

5000 18.0 17.19 36.38 0.1970 0.03544

5250 18.2 17.87 37.60 0.2014 0.03541



5500 18.3 18.53 38.84 0.2058 0.03538

6000 18.7 19.82 41.31 0.2145 0.03532

6500 19.1 21.05 43.81 0.2234 0.03526

RC122 4x4 ESOF 17" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.1 13.65 32.80 0.2141 0.03692

4250 18.3 14.36 33.99 0.2175 0.03691

4500 18.5 15.06 35.18 0.2209 0.03690

4750 18.6 15.75 36.35 0.2244 0.03689

5000 18.8 16.42 37.53 0.2278 0.03688

5250 19.0 17.09 38.69 0.2311 0.03687

5500 19.2 17.74 39.86 0.2345 0.03686

6000 19.5 19.00 42.17 0.2412 0.03685

6500 19.9 20.23 44.47 0.2479 0.03683

RC141 4x4 ESOF 17" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.1 13.63 32.81 0.2141 0.03702

4250 18.3 14.34 34.00 0.2176 0.03701

4500 18.5 15.03 35.18 0.2210 0.03700

4750 18.7 15.72 36.36 0.2244 0.03699

5000 18.8 16.39 37.53 0.2278 0.03698

5250 19.0 17.05 38.70 0.2312 0.03697

5500 19.2 17.70 39.86 0.2346 0.03696

6000 19.5 18.97 42.18 0.2413 0.03694

6500 19.9 20.20 44.47 0.2479 0.03692

SC145 4x4 ESOF 17" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.74 32.78 0.2142 0.03656

4250 18.2 14.46 33.97 0.2177 0.03655

4500 18.3 15.16 35.15 0.2211 0.03654

4750 18.5 15.85 36.33 0.2245 0.03653

5000 18.7 16.53 37.50 0.2279 0.03652

5250 18.9 17.20 38.67 0.2313 0.03651

5500 19.0 17.85 39.83 0.2347 0.03650

6000 19.4 19.12 42.15 0.2414 0.03648

6500 19.7 20.35 44.44 0.2480 0.03647

CC145 4x4 ESOF 17" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.6 14.06 32.70 0.2135 0.03540

4250 17.8 14.79 33.89 0.2169 0.03539

4500 17.9 15.50 35.07 0.2204 0.03538

4750 18.1 16.20 36.25 0.2238 0.03537

5000 18.3 16.89 37.43 0.2272 0.03536

5250 18.5 17.57 38.59 0.2306 0.03535

5500 18.6 18.23 39.76 0.2339 0.03534

6000 19.0 19.53 42.07 0.2407 0.03533

6500 19.3 20.78 44.37 0.2473 0.03531

RC141 4x4 ESOF 17" LT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.4 13.41 34.80 0.1782 0.03783

4250 18.6 14.11 35.99 0.1817 0.03782

4500 18.8 14.80 37.18 0.1851 0.03781

4750 19.0 15.47 38.36 0.1885 0.03780

5000 19.1 16.14 39.53 0.1919 0.03779

5250 19.3 16.79 40.70 0.1953 0.03779

5500 19.5 17.43 41.86 0.1987 0.03778

6000 19.8 18.68 44.17 0.2054 0.03776

6500 20.2 19.90 46.47 0.2120 0.03774

SC145 4x4 ESOF 17" LT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.3 13.52 34.77 0.1783 0.03737

4250 18.5 14.23 35.96 0.1818 0.03736

4500 18.6 14.92 37.15 0.1852 0.03735

4750 18.8 15.60 38.33 0.1886 0.03735

5000 19.0 16.27 39.50 0.1920 0.03734

5250 19.2 16.93 40.67 0.1954 0.03733

5500 19.3 17.57 41.83 0.1988 0.03732

6000 19.7 18.83 44.14 0.2055 0.03730

6500 20.0 20.05 46.44 0.2121 0.03728

CC145 4x4 ESOF 17" LT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.9 13.82 34.70 0.1776 0.03622

4250 18.1 14.54 35.89 0.1810 0.03621

4500 18.2 15.25 37.07 0.1845 0.03620

4750 18.4 15.94 38.25 0.1879 0.03619



5000 18.6 16.62 39.42 0.1913 0.03618

5250 18.8 17.29 40.59 0.1947 0.03617

5500 18.9 17.95 41.75 0.1980 0.03616

6000 19.3 19.22 44.07 0.2048 0.03614

6500 19.6 20.46 46.36 0.2114 0.03612

SC145 4x4 ESOF 18" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.3 14.32 27.36 0.2172 0.03649

4250 17.4 15.08 28.41 0.2217 0.03646

4500 17.6 15.82 29.46 0.2262 0.03643

4750 17.7 16.55 30.52 0.2307 0.03640

5000 17.9 17.26 31.58 0.2352 0.03637

5250 18.1 17.96 32.65 0.2398 0.03634

5500 18.2 18.65 33.72 0.2443 0.03631

6000 18.6 19.98 35.88 0.2535 0.03626

6500 18.9 21.26 38.05 0.2627 0.03620

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.2 14.36 26.22 0.2159 0.03683

4250 17.4 15.11 27.29 0.2207 0.03683

4500 17.6 15.84 28.37 0.2256 0.03682

4750 17.7 16.55 29.46 0.2305 0.03681

5000 17.9 17.25 30.56 0.2354 0.03681

5250 18.1 17.93 31.68 0.2404 0.03680

5500 18.3 18.60 32.80 0.2455 0.03680

6000 18.6 19.89 35.07 0.2557 0.03678

6500 19.0 21.13 37.38 0.2661 0.03677

CC145 4x4 ESOF 18" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 16.9 14.66 27.28 0.2165 0.03533

4250 17.0 15.43 28.33 0.2210 0.03530

4500 17.2 16.19 29.38 0.2255 0.03527

4750 17.3 16.93 30.44 0.2300 0.03524

5000 17.5 17.65 31.51 0.2345 0.03522

5250 17.7 18.37 32.57 0.2390 0.03519

5500 17.8 19.06 33.65 0.2436 0.03516

6000 18.2 20.42 35.80 0.2528 0.03510

6500 18.5 21.73 37.97 0.2620 0.03504

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 16.8 14.71 26.14 0.2152 0.03567

4250 17.0 15.46 27.21 0.2200 0.03567

4500 17.2 16.21 28.29 0.2248 0.03566

4750 17.3 16.93 29.38 0.2298 0.03566

5000 17.5 17.64 30.49 0.2347 0.03565

5250 17.7 18.34 31.60 0.2397 0.03564

5500 17.9 19.02 32.72 0.2448 0.03564

6000 18.2 20.33 35.00 0.2550 0.03563

6500 18.6 21.58 37.30 0.2654 0.03561

SC145 4x4 ESOF 18" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.5 14.09 29.33 0.1822 0.03727

4250 17.7 14.83 30.38 0.1867 0.03724

4500 17.9 15.56 31.43 0.1911 0.03721

4750 18.0 16.28 32.49 0.1957 0.03718

5000 18.2 16.98 33.55 0.2002 0.03716

5250 18.4 17.67 34.62 0.2047 0.03713

5500 18.5 18.35 35.69 0.2093 0.03710

6000 18.8 19.67 37.85 0.2185 0.03704

6500 19.2 20.94 40.02 0.2277 0.03698

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.5 14.13 28.19 0.1808 0.03761

4250 17.7 14.86 29.26 0.1857 0.03761

4500 17.8 15.58 30.34 0.1905 0.03760

4750 18.0 16.28 31.43 0.1954 0.03760

5000 18.2 16.97 32.53 0.2004 0.03759

5250 18.4 17.65 33.64 0.2054 0.03758

5500 18.6 18.31 34.77 0.2105 0.03758

6000 18.9 19.58 37.04 0.2207 0.03757

6500 19.3 20.81 39.35 0.2311 0.03755

CC145 4x4 ESOF 18" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.1 14.42 29.25 0.1815 0.03611

4250 17.3 15.18 30.30 0.1859 0.03608



4500 17.5 15.92 31.35 0.1904 0.03606

4750 17.6 16.65 32.41 0.1949 0.03603

5000 17.8 17.37 33.47 0.1995 0.03600

5250 18.0 18.07 34.54 0.2040 0.03597

5500 18.1 18.76 35.61 0.2086 0.03594

6000 18.4 20.10 37.77 0.2178 0.03588

6500 18.8 21.39 39.94 0.2270 0.03582

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.1 14.45 28.11 0.1801 0.03646

4250 17.3 15.21 29.18 0.1849 0.03645

4500 17.4 15.94 30.26 0.1898 0.03644

4750 17.6 16.66 31.35 0.1947 0.03644

5000 17.8 17.36 32.46 0.1997 0.03643

5250 18.0 18.04 33.57 0.2047 0.03643

5500 18.2 18.71 34.69 0.2098 0.03642

6000 18.5 20.01 36.96 0.2200 0.03641

6500 18.9 21.25 39.27 0.2304 0.03640

SC145 4x4 TOD 18" AT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LD275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.4 13.42 31.51 0.2799 0.03707

4250 18.6 14.12 32.58 0.2847 0.03706

4500 18.8 14.82 33.66 0.2895 0.03706

4750 18.9 15.49 34.76 0.2945 0.03705

5000 19.1 16.15 35.86 0.2994 0.03705

5250 19.3 16.81 36.97 0.3044 0.03704

5500 19.5 17.44 38.09 0.3095 0.03703

6000 19.9 18.68 40.37 0.3197 0.03702

6500 20.2 19.86 42.67 0.3301 0.03701

CC145 4x4 TOD 18" AT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LD275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.0 13.72 31.44 0.2791 0.03591

4250 18.2 14.43 32.51 0.2840 0.03591

4500 18.4 15.14 33.59 0.2888 0.03590

4750 18.5 15.83 34.68 0.2937 0.03589

5000 18.7 16.50 35.78 0.2987 0.03589

5250 18.9 17.16 36.89 0.3037 0.03588

5500 19.1 17.81 38.02 0.3088 0.03588

6000 19.5 19.06 40.29 0.3190 0.03586

6500 19.8 20.26 42.60 0.3294 0.03585

SC145 4x4 ESOF 18" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.4 13.41 34.26 0.2177 0.03724

4250 18.6 14.10 35.59 0.2218 0.03723

4500 18.8 14.77 36.90 0.2259 0.03721

4750 19.0 15.43 38.22 0.2299 0.03720

5000 19.2 16.07 39.52 0.2339 0.03719

5250 19.4 16.71 40.83 0.2379 0.03717

5500 19.6 17.33 42.13 0.2419 0.03716

6000 20.0 18.53 44.73 0.2499 0.03713

6500 20.4 19.70 47.31 0.2578 0.03710

CC145 4x4 ESOF 18" LT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.71 34.19 0.2170 0.03609

4250 18.2 14.41 35.51 0.2211 0.03607

4500 18.4 15.09 36.83 0.2251 0.03606

4750 18.6 15.76 38.14 0.2292 0.03604

5000 18.8 16.41 39.45 0.2332 0.03603

5250 19.0 17.06 40.75 0.2372 0.03602

5500 19.2 17.69 42.06 0.2412 0.03600

6000 19.6 18.91 44.65 0.2492 0.03597

6500 20.0 20.09 47.23 0.2571 0.03595

SC145 4x4 ESOF 18" LT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.7 13.21 36.20 0.1837 0.03799

4250 18.9 13.89 37.52 0.1877 0.03797

4500 19.1 14.55 38.84 0.1918 0.03796

4750 19.3 15.20 40.15 0.1958 0.03795

5000 19.5 15.84 41.46 0.1998 0.03793

5250 19.7 16.47 42.77 0.2038 0.03792

5500 19.9 17.08 44.07 0.2078 0.03790

6000 20.3 18.28 46.66 0.2158 0.03788

6500 20.7 19.43 49.25 0.2238 0.03785



CC145 4x4 ESOF 18" LT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.3 13.50 36.12 0.1829 0.03683

4250 18.5 14.19 37.45 0.1870 0.03682

4500 18.7 14.86 38.76 0.1911 0.03680

4750 18.9 15.53 40.08 0.1951 0.03679

5000 19.1 16.17 41.38 0.1991 0.03678

5250 19.3 16.81 42.69 0.2031 0.03676

5500 19.5 17.43 43.99 0.2071 0.03675

6000 19.9 18.65 46.59 0.2151 0.03672

6500 20.3 19.81 49.17 0.2230 0.03669

SC145 4x4 TOD 18" LT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.6 12.60 39.46 0.2792 0.03747

4250 19.8 13.26 40.79 0.2833 0.03746

4500 20.0 13.90 42.10 0.2874 0.03745

4750 20.2 14.53 43.41 0.2914 0.03743

5000 20.4 15.14 44.72 0.2954 0.03742

5250 20.6 15.75 46.03 0.2994 0.03740

5500 20.8 16.34 47.33 0.3034 0.03739

6000 21.2 17.50 49.93 0.3114 0.03736

6500 21.6 18.62 52.51 0.3193 0.03734

CC145 4x4 TOD 18" LT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.2 12.86 39.39 0.2785 0.03632

4250 19.4 13.53 40.71 0.2826 0.03630

4500 19.6 14.18 42.03 0.2866 0.03629

4750 19.8 14.82 43.34 0.2907 0.03628

5000 20.0 15.45 44.65 0.2947 0.03626

5250 20.2 16.06 45.95 0.2987 0.03625

5500 20.4 16.67 47.26 0.3027 0.03623

6000 20.8 17.84 49.85 0.3107 0.03621

6500 21.2 18.97 52.43 0.3186 0.03618

SC145 4x4 ESOF 20" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.8 13.89 28.54 0.2235 0.03752

4250 18.0 14.61 29.71 0.2289 0.03748

4500 18.2 15.31 30.89 0.2343 0.03744

4750 18.3 16.01 32.07 0.2397 0.03740

5000 18.5 16.68 33.27 0.2451 0.03736

5250 18.7 17.34 34.47 0.2506 0.03732

5500 18.9 17.99 35.67 0.2561 0.03729

6000 19.3 19.25 38.10 0.2673 0.03721

6500 19.6 20.45 40.56 0.2785 0.03713

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.6 14.03 27.06 0.2206 0.03762

4250 17.8 14.78 28.06 0.2255 0.03759

4500 17.9 15.51 29.07 0.2303 0.03756

4750 18.1 16.23 30.08 0.2352 0.03753

5000 18.2 16.94 31.09 0.2401 0.03750

5250 18.4 17.63 32.10 0.2450 0.03747

5500 18.6 18.31 33.12 0.2499 0.03744

6000 18.9 19.64 35.16 0.2597 0.03738

6500 19.2 20.92 37.21 0.2696 0.03732

CC145 4x4 ESOF 20" AT 2.7L GTDI 10R80/8.8/ESOF 4X4 2021+ F150 LD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.4 14.21 28.47 0.2228 0.03636

4250 17.6 14.94 29.64 0.2282 0.03632

4500 17.8 15.66 30.81 0.2336 0.03629

4750 17.9 16.36 32.00 0.2390 0.03625

5000 18.1 17.05 33.19 0.2444 0.03621

5250 18.3 17.72 34.39 0.2499 0.03617

5500 18.5 18.38 35.60 0.2554 0.03613

6000 18.9 19.66 38.03 0.2665 0.03605

6500 19.2 20.88 40.48 0.2778 0.03597

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.2 14.36 26.98 0.2199 0.03646

4250 17.4 15.12 27.98 0.2248 0.03643

4500 17.5 15.86 28.99 0.2296 0.03640

4750 17.7 16.60 30.00 0.2345 0.03637

5000 17.8 17.32 31.01 0.2394 0.03634

5250 18.0 18.02 32.03 0.2443 0.03632

5500 18.2 18.71 33.04 0.2492 0.03629



6000 18.5 20.06 35.09 0.2590 0.03623

6500 18.8 21.37 37.14 0.2689 0.03617

SC145 4x4 ESOF 20" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.1 13.68 30.46 0.1901 0.03824

4250 18.3 14.39 31.63 0.1955 0.03820

4500 18.4 15.09 32.80 0.2008 0.03816

4750 18.6 15.77 33.99 0.2063 0.03812

5000 18.8 16.44 35.18 0.2117 0.03809

5250 19.0 17.09 36.38 0.2172 0.03805

5500 19.2 17.73 37.59 0.2227 0.03801

6000 19.5 18.98 40.02 0.2338 0.03793

6500 19.9 20.17 42.48 0.2451 0.03785

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.9 13.82 28.97 0.1872 0.03834

4250 18.0 14.55 29.98 0.1920 0.03831

4500 18.2 15.28 30.98 0.1969 0.03828

4750 18.4 15.99 31.99 0.2018 0.03825

5000 18.5 16.69 33.00 0.2066 0.03822

5250 18.7 17.37 34.02 0.2115 0.03819

5500 18.8 18.05 35.03 0.2165 0.03816

6000 19.2 19.36 37.08 0.2263 0.03810

6500 19.5 20.63 39.13 0.2362 0.03804

CC145 4x4 ESOF 20" AT 2.7L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.7 13.99 30.38 0.1894 0.03708

4250 17.9 14.71 31.55 0.1948 0.03705

4500 18.0 15.42 32.73 0.2001 0.03701

4750 18.2 16.12 33.91 0.2056 0.03697

5000 18.4 16.80 35.10 0.2110 0.03693

5250 18.6 17.46 36.30 0.2165 0.03689

5500 18.8 18.11 37.51 0.2220 0.03685

6000 19.1 19.37 39.94 0.2331 0.03678

6500 19.5 20.58 42.40 0.2444 0.03670

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.5 14.13 28.90 0.1865 0.03718

4250 17.6 14.88 29.90 0.1913 0.03716

4500 17.8 15.62 30.91 0.1962 0.03713

4750 18.0 16.34 31.91 0.2011 0.03710

5000 18.1 17.05 32.93 0.2059 0.03707

5250 18.3 17.75 33.94 0.2108 0.03704

5500 18.4 18.44 34.96 0.2157 0.03701

6000 18.8 19.77 37.00 0.2256 0.03695

6500 19.1 21.06 39.05 0.2355 0.03689

SC145 4x4 TOD 20" AT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.0 13.04 33.68 0.2833 0.03775

4250 19.1 13.72 34.84 0.2887 0.03771

4500 19.3 14.39 36.02 0.2940 0.03767

4750 19.5 15.05 37.21 0.2995 0.03763

5000 19.7 15.70 38.40 0.3049 0.03759

5250 19.9 16.33 39.60 0.3104 0.03755

5500 20.1 16.95 40.81 0.3159 0.03752

6000 20.4 18.15 43.24 0.3270 0.03744

6500 20.8 19.31 45.69 0.3383 0.03736

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.8 13.16 32.19 0.2804 0.03785

4250 18.9 13.87 33.19 0.2852 0.03782

4500 19.1 14.57 34.20 0.2901 0.03779

4750 19.2 15.25 35.21 0.2950 0.03776

5000 19.4 15.92 36.22 0.2998 0.03773

5250 19.6 16.58 37.24 0.3047 0.03770

5500 19.7 17.24 38.25 0.3097 0.03767

6000 20.0 18.50 40.29 0.3195 0.03761

6500 20.4 19.73 42.35 0.3294 0.03755

CC145 4x4 TOD 20" AT 2.7L GTDI 10R80/8.8/TOD 4X4 2021+ F150 LD 275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.6 13.32 33.60 0.2826 0.03659

4250 18.7 14.02 34.77 0.2880 0.03655

4500 18.9 14.70 35.95 0.2933 0.03652

4750 19.1 15.37 37.13 0.2988 0.03648

5000 19.3 16.02 38.32 0.3042 0.03644



5250 19.5 16.67 39.52 0.3097 0.03640

5500 19.7 17.30 40.73 0.3152 0.03636

6000 20.0 18.52 43.16 0.3263 0.03628

6500 20.4 19.69 45.62 0.3376 0.03620

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.4 13.45 32.12 0.2797 0.03669

4250 18.5 14.17 33.12 0.2845 0.03666

4500 18.7 14.88 34.12 0.2894 0.03663

4750 18.8 15.58 35.13 0.2943 0.03660

5000 19.0 16.26 36.14 0.2991 0.03657

5250 19.2 16.93 37.16 0.3040 0.03655

5500 19.3 17.59 38.18 0.3089 0.03652

6000 19.6 18.88 40.22 0.3188 0.03646

6500 20.0 20.12 42.27 0.3287 0.03640
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

RC122 4x2 17" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.2 15.24 29.34 0.1280 0.03438

4250 16.4 16.03 30.34 0.1330 0.03435

4500 16.5 16.81 31.35 0.1380 0.03432

4750 16.7 17.58 32.36 0.1430 0.03429

5000 16.9 18.33 33.38 0.1481 0.03426

5250 17.0 19.06 34.41 0.1532 0.03423

5500 17.2 19.78 35.44 0.1584 0.03421

6000 17.5 21.17 37.53 0.1687 0.03415

6500 17.8 22.51 39.63 0.1792 0.03409

RC141 4x2 17" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.0 15.49 29.29 0.1276 0.03362

4250 16.1 16.29 30.29 0.1326 0.03359

4500 16.3 17.08 31.30 0.1376 0.03357

4750 16.4 17.86 32.31 0.1426 0.03354

5000 16.6 18.62 33.33 0.1477 0.03351

5250 16.8 19.36 34.36 0.1528 0.03348

5500 16.9 20.09 35.39 0.1579 0.03345

6000 17.2 21.50 37.48 0.1683 0.03339

6500 17.6 22.85 39.58 0.1788 0.03334

SC145 4x2 17" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.9 15.58 29.27 0.1274 0.03334

4250 16.0 16.39 30.27 0.1324 0.03331

4500 16.2 17.19 31.28 0.1374 0.03328

4750 16.3 17.97 32.29 0.1424 0.03325

5000 16.5 18.73 33.32 0.1475 0.03322

5250 16.7 19.47 34.34 0.1526 0.03320

5500 16.8 20.20 35.38 0.1577 0.03317

6000 17.2 21.62 37.46 0.1681 0.03311

6500 17.5 22.98 39.57 0.1786 0.03305

CC145 4x2 17" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.7 15.74 29.24 0.1274 0.03286

4250 15.9 16.56 30.24 0.1323 0.03283

4500 16.0 17.36 31.25 0.1373 0.03280

4750 16.2 18.15 32.26 0.1424 0.03277

5000 16.3 18.92 33.28 0.1475 0.03274

5250 16.5 19.67 34.31 0.1526 0.03271

5500 16.7 20.40 35.34 0.1577 0.03269

6000 17.0 21.83 37.43 0.1681 0.03263

6500 17.3 23.20 39.53 0.1785 0.03257

RC122 4x2 17" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.09 35.98 0.1188 0.03588

4250 17.7 14.82 37.17 0.1222 0.03587

4500 17.9 15.53 38.36 0.1257 0.03586

4750 18.1 16.23 39.54 0.1291 0.03585

5000 18.3 16.92 40.71 0.1325 0.03584

5250 18.4 17.60 41.88 0.1359 0.03583

5500 18.6 18.27 43.04 0.1392 0.03582

6000 19.0 19.56 45.35 0.1459 0.03580

6500 19.3 20.82 47.65 0.1526 0.03578

RC141 4x2 17" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.3 14.30 35.93 0.1184 0.03513

4250 17.5 15.04 37.12 0.1218 0.03512

4500 17.6 15.76 38.31 0.1252 0.03511

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 3.3L P702
Comments

21MY 10 Month

Brake Drag Values expected to be updated at 3 Month timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



4750 17.8 16.47 39.49 0.1287 0.03510

5000 18.0 17.17 40.66 0.1321 0.03509

5250 18.2 17.85 41.83 0.1354 0.03508

5500 18.3 18.53 42.99 0.1388 0.03507

6000 18.7 19.84 45.30 0.1455 0.03505

6500 19.0 21.10 47.60 0.1522 0.03503

SC145 4x2 17" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.2 14.38 35.92 0.1182 0.03484

4250 17.4 15.12 37.10 0.1216 0.03483

4500 17.5 15.85 38.29 0.1250 0.03482

4750 17.7 16.56 39.47 0.1285 0.03481

5000 17.9 17.26 40.64 0.1319 0.03480

5250 18.1 17.95 41.81 0.1352 0.03479

5500 18.2 18.63 42.97 0.1386 0.03478

6000 18.6 19.94 45.28 0.1453 0.03477

6500 18.9 21.21 47.58 0.1520 0.03475

CC145 4x2 17" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.0 14.52 35.88 0.1181 0.03437

4250 17.2 15.26 37.07 0.1216 0.03436

4500 17.4 16.00 38.26 0.1250 0.03435

4750 17.6 16.72 39.44 0.1284 0.03434

5000 17.7 17.42 40.61 0.1318 0.03433

5250 17.9 18.11 41.78 0.1352 0.03432

5500 18.1 18.79 42.94 0.1386 0.03431

6000 18.4 20.12 45.25 0.1453 0.03429

6500 18.8 21.39 47.55 0.1519 0.03428

SC145 4x2 18" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.1 15.34 30.31 0.1334 0.03355

4250 16.3 16.15 31.30 0.1384 0.03351

4500 16.4 16.94 32.29 0.1434 0.03347

4750 16.6 17.71 33.29 0.1484 0.03343

5000 16.7 18.47 34.28 0.1534 0.03340

5250 16.9 19.22 35.28 0.1584 0.03336

5500 17.0 19.95 36.29 0.1634 0.03332

6000 17.3 21.38 38.30 0.1735 0.03325

6500 17.7 22.75 40.31 0.1837 0.03317

CC145 4x2 18" AS 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LD 265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.0 15.50 30.28 0.1334 0.03307

4250 16.1 16.31 31.27 0.1384 0.03303

4500 16.3 17.11 32.26 0.1433 0.03299

4750 16.4 17.89 33.26 0.1483 0.03296

5000 16.6 18.66 34.25 0.1534 0.03292

5250 16.7 19.41 35.25 0.1584 0.03288

5500 16.9 20.15 36.26 0.1634 0.03284

6000 17.2 21.58 38.26 0.1735 0.03277

6500 17.5 22.97 40.28 0.1836 0.03269

SC145 4x2 18" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.6 14.01 37.31 0.1268 0.03548

4250 17.8 14.72 38.64 0.1308 0.03547

4500 18.0 15.41 39.95 0.1349 0.03546

4750 18.2 16.09 41.26 0.1389 0.03544

5000 18.4 16.76 42.57 0.1429 0.03543

5250 18.6 17.41 43.88 0.1469 0.03541

5500 18.8 18.05 45.18 0.1509 0.03540

6000 19.2 19.29 47.77 0.1589 0.03537

6500 19.6 20.48 50.36 0.1668 0.03535

CC145 4x2 18" LT 3.3L TiVCT 10R80/8.8 4X2 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.5 14.13 37.28 0.1267 0.03502

4250 17.7 14.85 38.60 0.1308 0.03500

4500 17.9 15.55 39.92 0.1348 0.03499

4750 18.1 16.24 41.23 0.1389 0.03497

5000 18.3 16.91 42.54 0.1429 0.03496

5250 18.5 17.56 43.85 0.1469 0.03495

5500 18.7 18.21 45.15 0.1509 0.03493

6000 19.1 19.46 47.74 0.1589 0.03490

6500 19.4 20.65 50.33 0.1668 0.03488

RC122 4x4 17" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.3 14.33 29.59 0.2158 0.03560



4250 17.4 15.07 30.80 0.2201 0.03557

4500 17.6 15.79 32.01 0.2244 0.03554

4750 17.8 16.50 33.22 0.2287 0.03551

5000 18.0 17.19 34.45 0.2330 0.03548

5250 18.2 17.87 35.67 0.2374 0.03545

5500 18.3 18.53 36.91 0.2418 0.03542

6000 18.7 19.82 39.38 0.2506 0.03536

6500 19.1 21.05 41.88 0.2594 0.03530

RC141 4x4 17" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.4 14.25 29.61 0.2160 0.03589

4250 17.5 14.98 30.82 0.2203 0.03586

4500 17.7 15.70 32.03 0.2246 0.03583

4750 17.9 16.41 33.24 0.2289 0.03580

5000 18.1 17.10 34.47 0.2332 0.03577

5250 18.3 17.77 35.69 0.2376 0.03574

5500 18.4 18.43 36.92 0.2420 0.03571

6000 18.8 19.71 39.40 0.2508 0.03565

6500 19.2 20.94 41.90 0.2596 0.03559

SC145 4x4 17" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.2 14.35 29.59 0.2162 0.03552

4250 17.4 15.09 30.79 0.2204 0.03549

4500 17.6 15.81 32.00 0.2247 0.03546

4750 17.8 16.52 33.22 0.2291 0.03543

5000 17.9 17.22 34.44 0.2334 0.03540

5250 18.1 17.89 35.67 0.2378 0.03537

5500 18.3 18.56 36.90 0.2421 0.03534

6000 18.7 19.85 39.38 0.2509 0.03528

6500 19.1 21.08 41.87 0.2598 0.03522

CC145 4x4 17" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.0 14.58 29.54 0.2157 0.03475

4250 17.1 15.32 30.74 0.2200 0.03472

4500 17.3 16.06 31.95 0.2243 0.03469

4750 17.5 16.77 33.17 0.2286 0.03466

5000 17.7 17.48 34.39 0.2330 0.03463

5250 17.9 18.16 35.62 0.2373 0.03460

5500 18.0 18.83 36.85 0.2417 0.03457

6000 18.4 20.13 39.33 0.2505 0.03451

6500 18.8 21.38 41.82 0.2593 0.03445

RC122 4x4 17" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.9 13.83 32.75 0.2136 0.03625

4250 18.1 14.55 33.94 0.2170 0.03624

4500 18.2 15.26 35.12 0.2204 0.03623

4750 18.4 15.95 36.30 0.2239 0.03622

5000 18.6 16.63 37.47 0.2273 0.03621

5250 18.8 17.30 38.64 0.2306 0.03620

5500 18.9 17.96 39.80 0.2340 0.03619

6000 19.3 19.24 42.12 0.2407 0.03617

6500 19.6 20.47 44.41 0.2474 0.03615

RC141 4x4 17" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.75 32.77 0.2138 0.03654

4250 18.2 14.47 33.96 0.2172 0.03653

4500 18.3 15.17 35.14 0.2206 0.03652

4750 18.5 15.86 36.32 0.2241 0.03651

5000 18.7 16.54 37.49 0.2275 0.03650

5250 18.9 17.21 38.66 0.2308 0.03649

5500 19.0 17.86 39.82 0.2342 0.03648

6000 19.4 19.14 42.14 0.2409 0.03646

6500 19.7 20.37 44.43 0.2476 0.03644

SC145 4x4 17" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.8 13.85 32.74 0.2139 0.03617

4250 18.0 14.57 33.93 0.2174 0.03616

4500 18.2 15.28 35.12 0.2208 0.03615

4750 18.4 15.97 36.30 0.2242 0.03614

5000 18.6 16.65 37.47 0.2276 0.03613

5250 18.7 17.32 38.64 0.2310 0.03612

5500 18.9 17.98 39.80 0.2344 0.03611

6000 19.3 19.26 42.11 0.2411 0.03610



6500 19.6 20.50 44.41 0.2477 0.03608

CC145 4x4 17" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.6 14.06 32.69 0.2135 0.03540

4250 17.8 14.79 33.88 0.2169 0.03539

4500 17.9 15.50 35.07 0.2204 0.03538

4750 18.1 16.21 36.24 0.2238 0.03537

5000 18.3 16.89 37.42 0.2272 0.03536

5250 18.5 17.57 38.59 0.2305 0.03535

5500 18.6 18.24 39.75 0.2339 0.03534

6000 19.0 19.53 42.06 0.2406 0.03533

6500 19.3 20.78 44.36 0.2473 0.03531

SC145 4x4 18" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.1 14.43 27.34 0.2170 0.03610

4250 17.3 15.20 28.39 0.2214 0.03607

4500 17.4 15.94 29.44 0.2259 0.03604

4750 17.6 16.67 30.50 0.2304 0.03601

5000 17.8 17.39 31.57 0.2350 0.03598

5250 17.9 18.09 32.63 0.2395 0.03596

5500 18.1 18.78 33.71 0.2441 0.03593

6000 18.4 20.12 35.86 0.2533 0.03587

6500 18.8 21.42 38.03 0.2625 0.03581

CC145 4x4 18" AT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 16.9 14.66 27.29 0.2165 0.03533

4250 17.0 15.43 28.34 0.2210 0.03530

4500 17.2 16.19 29.39 0.2255 0.03527

4750 17.3 16.93 30.45 0.2300 0.03524

5000 17.5 17.66 31.51 0.2345 0.03521

5250 17.7 18.36 32.58 0.2391 0.03519

5500 17.8 19.06 33.65 0.2436 0.03516

6000 18.2 20.42 35.81 0.2528 0.03510

6500 18.5 21.72 37.98 0.2621 0.03504

SC145 4x4 18" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.3 13.51 34.23 0.2175 0.03685

4250 18.5 14.20 35.55 0.2215 0.03684

4500 18.7 14.88 36.87 0.2256 0.03682

4750 18.9 15.54 38.18 0.2296 0.03681

5000 19.1 16.19 39.49 0.2336 0.03680

5250 19.3 16.82 40.80 0.2376 0.03678

5500 19.5 17.45 42.10 0.2416 0.03677

6000 19.9 18.66 44.69 0.2496 0.03674

6500 20.3 19.83 47.28 0.2575 0.03671

CC145 4x4 18" LT 3.3L TiVCT 10R80/8.8/ESOF 4X4 2021+ F150 LDLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.71 34.18 0.2170 0.03609

4250 18.2 14.41 35.50 0.2211 0.03607

4500 18.4 15.09 36.82 0.2251 0.03606

4750 18.6 15.76 38.13 0.2292 0.03604

5000 18.8 16.42 39.44 0.2332 0.03603

5250 19.0 17.06 40.75 0.2372 0.03602

5500 19.2 17.69 42.05 0.2412 0.03600

6000 19.6 18.92 44.64 0.2492 0.03597

6500 20.0 20.09 47.23 0.2571 0.03595
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

RC141 4x2 17" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.1 15.32 27.31 0.0984 0.03553

4250 16.3 16.12 28.31 0.1033 0.03550

4500 16.5 16.90 29.32 0.1083 0.03548

4750 16.6 17.67 30.33 0.1134 0.03545

5000 16.8 18.42 31.35 0.1184 0.03542

5250 16.9 19.16 32.38 0.1235 0.03539

5500 17.1 19.88 33.41 0.1287 0.03536

6000 17.4 21.28 35.49 0.1390 0.03530

6500 17.8 22.62 37.60 0.1495 0.03525

SC145 4x2 17" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.8 15.67 27.24 0.0976 0.03449

4250 15.9 16.48 28.24 0.1026 0.03446

4500 16.1 17.28 29.25 0.1076 0.03443

4750 16.3 18.06 30.26 0.1126 0.03440

5000 16.4 18.83 31.28 0.1177 0.03437

5250 16.6 19.57 32.31 0.1228 0.03435

5500 16.7 20.31 33.34 0.1279 0.03432

6000 17.1 21.73 35.42 0.1383 0.03426

6500 17.4 23.09 37.53 0.1488 0.03420

SC163 4x2 17" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.9 14.63 27.46 0.0999 0.03772

4250 17.1 15.40 28.45 0.1049 0.03769

4500 17.2 16.16 29.46 0.1099 0.03766

4750 17.4 16.89 30.47 0.1149 0.03764

5000 17.5 17.62 31.49 0.1200 0.03761

5250 17.7 18.33 32.52 0.1251 0.03758

5500 17.9 19.03 33.55 0.1302 0.03755

6000 18.2 20.39 35.64 0.1406 0.03749

6500 18.5 21.70 37.74 0.1510 0.03743

CC145 4x2 17" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.5 15.93 27.19 0.0974 0.03372

4250 15.7 16.76 28.19 0.1024 0.03369

4500 15.8 17.57 29.20 0.1074 0.03366

4750 16.0 18.36 30.21 0.1124 0.03364

5000 16.2 19.13 31.23 0.1175 0.03361

5250 16.3 19.89 32.26 0.1226 0.03358

5500 16.5 20.63 33.29 0.1277 0.03355

6000 16.8 22.07 35.37 0.1381 0.03349

6500 17.1 23.45 37.48 0.1485 0.03343

CC157 4x2 17" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.8 15.66 27.24 0.0979 0.03449

4250 15.9 16.48 28.24 0.1029 0.03446

4500 16.1 17.28 29.25 0.1079 0.03443

4750 16.3 18.06 30.26 0.1129 0.03440

5000 16.4 18.83 31.28 0.1180 0.03437

5250 16.6 19.57 32.31 0.1231 0.03434

5500 16.7 20.30 33.34 0.1282 0.03432

6000 17.1 21.73 35.42 0.1386 0.03426

6500 17.4 23.09 37.53 0.1491 0.03420

RC141 4x2 17" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.16 34.04 0.0916 0.03693

4250 17.6 14.89 35.23 0.0950 0.03692

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 3.5L GTDI P702
Comments

21MY 10 Month

Brake Drag Values expected to be updated at 3 Month timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



4500 17.8 15.61 36.42 0.0984 0.03692

4750 18.0 16.31 37.59 0.1019 0.03691

5000 18.2 17.00 38.77 0.1053 0.03690

5250 18.3 17.69 39.94 0.1086 0.03689

5500 18.5 18.35 41.10 0.1120 0.03688

6000 18.9 19.65 43.41 0.1187 0.03686

6500 19.2 20.91 45.71 0.1254 0.03684

SC145 4x2 17" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.1 14.46 33.97 0.0908 0.03589

4250 17.3 15.20 35.16 0.0943 0.03588

4500 17.5 15.93 36.35 0.0977 0.03587

4750 17.6 16.65 37.53 0.1011 0.03586

5000 17.8 17.35 38.70 0.1045 0.03585

5250 18.0 18.04 39.87 0.1079 0.03584

5500 18.2 18.72 41.03 0.1113 0.03583

6000 18.5 20.04 43.34 0.1180 0.03581

6500 18.8 21.31 45.64 0.1246 0.03580

SC163 4x2 17" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.2 13.57 34.19 0.0931 0.03912

4250 18.4 14.28 35.38 0.0965 0.03911

4500 18.6 14.97 36.56 0.1000 0.03910

4750 18.8 15.65 37.74 0.1034 0.03909

5000 18.9 16.33 38.91 0.1068 0.03908

5250 19.1 16.99 40.08 0.1102 0.03907

5500 19.3 17.63 41.24 0.1136 0.03906

6000 19.6 18.89 43.56 0.1203 0.03905

6500 20.0 20.12 45.85 0.1269 0.03903

CC145 4x2 17" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 16.8 14.68 33.92 0.0906 0.03513

4250 17.0 15.44 35.11 0.0940 0.03512

4500 17.2 16.17 36.30 0.0975 0.03511

4750 17.4 16.90 37.48 0.1009 0.03510

5000 17.5 17.61 38.65 0.1043 0.03509

5250 17.7 18.31 39.82 0.1077 0.03508

5500 17.9 18.99 40.98 0.1111 0.03507

6000 18.2 20.33 43.29 0.1178 0.03505

6500 18.6 21.61 45.59 0.1244 0.03504

CC157 4x2 17" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.1 14.46 33.97 0.0911 0.03589

4250 17.3 15.20 35.16 0.0946 0.03588

4500 17.5 15.93 36.35 0.0980 0.03588

4750 17.6 16.64 37.53 0.1014 0.03587

5000 17.8 17.35 38.70 0.1048 0.03586

5250 18.0 18.04 39.87 0.1082 0.03585

5500 18.2 18.72 41.03 0.1116 0.03584

6000 18.5 20.04 43.34 0.1183 0.03582

6500 18.9 21.31 45.64 0.1250 0.03580

SC145 4x2 18" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.0 15.43 28.28 0.1037 0.03469

4250 16.2 16.23 29.27 0.1087 0.03466

4500 16.3 17.03 30.26 0.1137 0.03462

4750 16.5 17.81 31.26 0.1187 0.03458

5000 16.6 18.57 32.26 0.1237 0.03455

5250 16.8 19.32 33.26 0.1287 0.03451

5500 16.9 20.05 34.26 0.1337 0.03447

6000 17.3 21.48 36.27 0.1438 0.03440

6500 17.6 22.86 38.29 0.1539 0.03432

SC163 4x2 18" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 17.2 14.41 28.50 0.1060 0.03793

4250 17.3 15.18 29.49 0.1110 0.03789

4500 17.5 15.93 30.48 0.1159 0.03785

4750 17.6 16.67 31.47 0.1209 0.03782

5000 17.8 17.40 32.47 0.1259 0.03778

5250 17.9 18.11 33.47 0.1310 0.03774

5500 18.1 18.81 34.47 0.1360 0.03770

6000 18.4 20.17 36.48 0.1461 0.03763

6500 18.7 21.49 38.50 0.1562 0.03755



CC145 4x2 18" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.7 15.72 28.33 0.0651 0.03453

4250 15.9 16.55 29.32 0.0701 0.03449

4500 16.0 17.35 30.31 0.0750 0.03446

4750 16.2 18.14 31.31 0.0800 0.03442

5000 16.3 18.92 32.31 0.0850 0.03438

5250 16.5 19.68 33.31 0.0901 0.03434

5500 16.6 20.42 34.31 0.0951 0.03431

6000 17.0 21.87 36.32 0.1052 0.03423

6500 17.3 23.26 38.34 0.1153 0.03416

CC157 4x2 18" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.0 15.42 28.28 0.1040 0.03469

4250 16.2 16.23 29.27 0.1090 0.03466

4500 16.3 17.02 30.27 0.1140 0.03462

4750 16.5 17.80 31.26 0.1190 0.03458

5000 16.6 18.56 32.26 0.1240 0.03455

5250 16.8 19.31 33.26 0.1290 0.03451

5500 17.0 20.05 34.26 0.1340 0.03447

6000 17.3 21.48 36.27 0.1441 0.03440

6500 17.6 22.86 38.29 0.1542 0.03432

RC141 4x2 18" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.9 13.80 35.50 0.1021 0.03750

4250 18.1 14.50 36.82 0.1061 0.03748

4500 18.3 15.19 38.14 0.1102 0.03747

4750 18.5 15.86 39.45 0.1142 0.03745

5000 18.7 16.52 40.76 0.1182 0.03744

5250 18.9 17.17 42.07 0.1223 0.03743

5500 19.1 17.80 43.37 0.1263 0.03741

6000 19.5 19.03 45.96 0.1342 0.03738

6500 19.9 20.21 48.55 0.1422 0.03736

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.7 13.96 34.16 0.0979 0.03751

4250 17.9 14.67 35.40 0.1018 0.03750

4500 18.1 15.38 36.63 0.1056 0.03748

4750 18.3 16.07 37.87 0.1093 0.03747

5000 18.5 16.74 39.10 0.1131 0.03746

5250 18.6 17.41 40.33 0.1169 0.03744

5500 18.8 18.06 41.55 0.1207 0.03743

6000 19.2 19.32 43.99 0.1282 0.03741

6500 19.6 20.54 46.42 0.1356 0.03738

SC145 4x2 18" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.5 14.09 35.43 0.1013 0.03645

4250 17.7 14.80 36.75 0.1054 0.03644

4500 17.9 15.50 38.07 0.1094 0.03642

4750 18.1 16.18 39.38 0.1135 0.03641

5000 18.3 16.85 40.69 0.1175 0.03639

5250 18.5 17.50 42.00 0.1215 0.03638

5500 18.7 18.14 43.30 0.1255 0.03637

6000 19.1 19.39 45.90 0.1335 0.03634

6500 19.5 20.59 48.48 0.1414 0.03631

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.3 14.25 34.09 0.0972 0.03646

4250 17.5 14.98 35.33 0.1010 0.03645

4500 17.7 15.69 36.56 0.1048 0.03644

4750 17.9 16.39 37.80 0.1086 0.03643

5000 18.1 17.08 39.03 0.1124 0.03641

5250 18.3 17.75 40.26 0.1162 0.03640

5500 18.5 18.41 41.48 0.1199 0.03639

6000 18.8 19.70 43.92 0.1274 0.03636

6500 19.2 20.93 46.35 0.1349 0.03633

SC163 4x2 18" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.7 13.24 35.65 0.1036 0.03968

4250 18.9 13.92 36.97 0.1077 0.03967

4500 19.1 14.58 38.29 0.1117 0.03966

4750 19.3 15.24 39.60 0.1158 0.03964

5000 19.5 15.88 40.91 0.1198 0.03963

5250 19.7 16.51 42.21 0.1238 0.03961

5500 19.9 17.12 43.51 0.1278 0.03960



6000 20.2 18.32 46.11 0.1358 0.03957

6500 20.6 19.47 48.69 0.1437 0.03954

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.5 13.38 34.30 0.0995 0.03970

4250 18.7 14.08 35.54 0.1033 0.03968

4500 18.8 14.76 36.78 0.1071 0.03967

4750 19.0 15.43 38.01 0.1109 0.03966

5000 19.2 16.09 39.24 0.1147 0.03964

5250 19.4 16.73 40.47 0.1184 0.03963

5500 19.6 17.36 41.69 0.1222 0.03962

6000 19.9 18.59 44.13 0.1297 0.03959

6500 20.3 19.78 46.56 0.1372 0.03957

CC145 4x2 18" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.3 14.30 35.38 0.1011 0.03570

4250 17.5 15.02 36.70 0.1052 0.03568

4500 17.7 15.72 38.02 0.1092 0.03567

4750 17.9 16.42 39.33 0.1133 0.03565

5000 18.1 17.09 40.64 0.1173 0.03564

5250 18.3 17.75 41.95 0.1213 0.03563

5500 18.5 18.40 43.25 0.1253 0.03561

6000 18.9 19.66 45.85 0.1333 0.03558

6500 19.3 20.87 48.43 0.1412 0.03556

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.1 14.47 34.04 0.0970 0.03571

4250 17.3 15.20 35.28 0.1008 0.03570

4500 17.5 15.93 36.52 0.1046 0.03568

4750 17.6 16.64 37.75 0.1084 0.03567

5000 17.8 17.33 38.98 0.1122 0.03566

5250 18.0 18.01 40.21 0.1159 0.03564

5500 18.2 18.68 41.43 0.1197 0.03563

6000 18.6 19.97 43.87 0.1272 0.03561

6500 18.9 21.22 46.30 0.1347 0.03558

CC157 4x2 18" LT 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.6 14.08 35.43 0.1017 0.03646

4250 17.8 14.79 36.76 0.1057 0.03645

4500 18.0 15.49 38.07 0.1098 0.03643

4750 18.2 16.17 39.39 0.1138 0.03642

5000 18.3 16.84 40.69 0.1178 0.03641

5250 18.5 17.50 42.00 0.1218 0.03639

5500 18.7 18.14 43.30 0.1258 0.03638

6000 19.1 19.38 45.90 0.1338 0.03635

6500 19.5 20.58 48.48 0.1418 0.03632

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.4 14.24 34.09 0.0975 0.03648

4250 17.5 14.97 35.33 0.1013 0.03646

4500 17.7 15.69 36.57 0.1051 0.03645

4750 17.9 16.39 37.80 0.1089 0.03644

5000 18.1 17.08 39.03 0.1127 0.03642

5250 18.3 17.75 40.26 0.1165 0.03641

5500 18.5 18.41 41.48 0.1202 0.03640

6000 18.8 19.69 43.92 0.1277 0.03637

6500 19.2 20.93 46.35 0.1352 0.03634

SC145 4x2 20" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.4 15.08 27.55 0.0917 0.03633

4250 16.6 15.87 28.57 0.0958 0.03631

4500 16.7 16.64 29.59 0.1000 0.03629

4750 16.9 17.40 30.62 0.1041 0.03627

5000 17.0 18.15 31.66 0.1083 0.03625

5250 17.2 18.88 32.70 0.1125 0.03622

5500 17.3 19.60 33.75 0.1167 0.03620

6000 17.7 20.99 35.86 0.1252 0.03616

6500 18.0 22.32 37.99 0.1338 0.03611

SC163 4x2 20" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 17.5 14.11 27.77 0.0940 0.03957

4250 17.7 14.86 28.79 0.0981 0.03954

4500 17.8 15.60 29.81 0.1022 0.03952

4750 18.0 16.32 30.84 0.1064 0.03950

5000 18.1 17.03 31.87 0.1106 0.03948



5250 18.3 17.72 32.91 0.1147 0.03946

5500 18.5 18.41 33.96 0.1190 0.03943

6000 18.8 19.73 36.07 0.1275 0.03939

6500 19.1 21.02 38.20 0.1361 0.03934

CC145 4x2 20" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.1 15.32 27.51 0.0915 0.03558

4250 16.3 16.12 28.52 0.0956 0.03556

4500 16.4 16.91 29.54 0.0997 0.03554

4750 16.6 17.68 30.57 0.1039 0.03551

5000 16.8 18.43 31.61 0.1081 0.03549

5250 16.9 19.17 32.65 0.1123 0.03547

5500 17.1 19.89 33.70 0.1165 0.03545

6000 17.4 21.30 35.81 0.1250 0.03540

6500 17.7 22.65 37.94 0.1336 0.03536

CC157 4x2 20" AS 3.5L GTDI 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.4 15.07 27.56 0.0921 0.03634

4250 16.6 15.86 28.57 0.0962 0.03632

4500 16.7 16.64 29.60 0.1003 0.03630

4750 16.9 17.40 30.62 0.1044 0.03628

5000 17.0 18.14 31.66 0.1086 0.03626

5250 17.2 18.88 32.70 0.1128 0.03623

5500 17.4 19.59 33.75 0.1170 0.03621

6000 17.7 20.98 35.86 0.1255 0.03617

6500 18.0 22.32 37.99 0.1341 0.03612

RC141 4x4 ESOF 17" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.8 13.90 31.63 0.1804 0.03709

4250 18.0 14.62 32.83 0.1846 0.03706

4500 18.1 15.33 34.04 0.1889 0.03703

4750 18.3 16.02 35.26 0.1932 0.03700

5000 18.5 16.70 36.48 0.1976 0.03697

5250 18.7 17.36 37.70 0.2019 0.03694

5500 18.9 18.01 38.94 0.2063 0.03691

6000 19.2 19.27 41.41 0.2151 0.03685

6500 19.6 20.48 43.91 0.2240 0.03679

SC145 4x4 ESOF 17" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.9 13.82 31.65 0.1810 0.03740

4250 18.1 14.53 32.85 0.1853 0.03737

4500 18.3 15.24 34.06 0.1896 0.03734

4750 18.4 15.92 35.28 0.1939 0.03731

5000 18.6 16.60 36.50 0.1982 0.03728

5250 18.8 17.26 37.73 0.2026 0.03725

5500 19.0 17.91 38.96 0.2069 0.03722

6000 19.3 19.16 41.43 0.2157 0.03716

6500 19.7 20.37 43.93 0.2246 0.03710

SC163 4x4 ESOF 17" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 18.9 13.08 31.84 0.1829 0.04030

4250 19.1 13.77 33.04 0.1872 0.04027

4500 19.3 14.44 34.25 0.1915 0.04024

4750 19.4 15.10 35.47 0.1958 0.04021

5000 19.6 15.75 36.69 0.2001 0.04018

5250 19.8 16.38 37.92 0.2045 0.04016

5500 20.0 17.00 39.15 0.2089 0.04013

6000 20.4 18.21 41.63 0.2177 0.04007

6500 20.7 19.38 44.12 0.2265 0.04000

CC145 4x4 ESOF 17" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.4 14.21 31.55 0.1801 0.03595

4250 17.6 14.95 32.76 0.1843 0.03592

4500 17.8 15.67 33.97 0.1886 0.03589

4750 17.9 16.37 35.18 0.1930 0.03586

5000 18.1 17.06 36.40 0.1973 0.03583

5250 18.3 17.73 37.63 0.2017 0.03580

5500 18.5 18.39 38.86 0.2060 0.03577

6000 18.8 19.67 41.34 0.2148 0.03571

6500 19.2 20.90 43.83 0.2237 0.03565

CC157 4x4 ESOF 17" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.7 13.94 31.62 0.1807 0.03692

4250 17.9 14.67 32.82 0.1850 0.03690

4500 18.1 15.37 34.03 0.1893 0.03687



4750 18.3 16.07 35.25 0.1936 0.03684

5000 18.5 16.75 36.47 0.1980 0.03681

5250 18.6 17.41 37.69 0.2023 0.03678

5500 18.8 18.06 38.93 0.2067 0.03675

6000 19.2 19.33 41.40 0.2155 0.03669

6500 19.6 20.54 43.90 0.2244 0.03663

RC141 4x4 ESOF 17" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.4 13.43 34.80 0.1782 0.03774

4250 18.6 14.13 35.99 0.1816 0.03773

4500 18.8 14.82 37.17 0.1850 0.03772

4750 18.9 15.50 38.35 0.1885 0.03771

5000 19.1 16.17 39.52 0.1919 0.03770

5250 19.3 16.82 40.69 0.1952 0.03769

5500 19.5 17.46 41.85 0.1986 0.03768

6000 19.8 18.72 44.17 0.2053 0.03766

6500 20.2 19.93 46.46 0.2120 0.03764

SC145 4x4 ESOF 17" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.5 13.35 34.82 0.1788 0.03805

4250 18.7 14.05 36.01 0.1822 0.03804

4500 18.9 14.74 37.19 0.1857 0.03803

4750 19.0 15.41 38.37 0.1891 0.03802

5000 19.2 16.07 39.54 0.1925 0.03802

5250 19.4 16.72 40.71 0.1959 0.03801

5500 19.6 17.36 41.88 0.1992 0.03800

6000 19.9 18.61 44.19 0.2059 0.03798

6500 20.3 19.82 46.49 0.2126 0.03796

SC163 4x4 ESOF 17" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 19.5 12.66 35.01 0.1807 0.04095

4250 19.7 13.33 36.20 0.1842 0.04094

4500 19.9 13.99 37.38 0.1876 0.04093

4750 20.1 14.64 38.56 0.1910 0.04093

5000 20.2 15.27 39.74 0.1944 0.04092

5250 20.4 15.90 40.90 0.1978 0.04091

5500 20.6 16.51 42.07 0.2012 0.04090

6000 20.9 17.72 44.38 0.2079 0.04088

6500 21.3 18.88 46.68 0.2145 0.04086

CC145 4x4 ESOF 17" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.72 34.72 0.1779 0.03660

4250 18.2 14.43 35.91 0.1813 0.03660

4500 18.4 15.13 37.10 0.1847 0.03659

4750 18.6 15.82 38.28 0.1882 0.03658

5000 18.7 16.50 39.45 0.1916 0.03657

5250 18.9 17.16 40.62 0.1949 0.03656

5500 19.1 17.82 41.78 0.1983 0.03655

6000 19.4 19.09 44.09 0.2050 0.03653

6500 19.8 20.32 46.39 0.2117 0.03651

CC157 4x4 ESOF 17" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.4 13.47 34.79 0.1786 0.03758

4250 18.5 14.17 35.98 0.1820 0.03757

4500 18.7 14.86 37.16 0.1854 0.03756

4750 18.9 15.54 38.34 0.1888 0.03755

5000 19.1 16.21 39.51 0.1922 0.03754

5250 19.2 16.87 40.68 0.1956 0.03753

5500 19.4 17.51 41.84 0.1990 0.03752

6000 19.8 18.77 44.16 0.2057 0.03750

6500 20.1 19.98 46.45 0.2124 0.03749

SC145 4x4 ESOF 18" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.8 13.90 29.37 0.1827 0.03795

4250 17.9 14.64 30.42 0.1871 0.03792

4500 18.1 15.36 31.47 0.1916 0.03789

4750 18.3 16.07 32.53 0.1961 0.03786

5000 18.4 16.77 33.60 0.2007 0.03783

5250 18.6 17.45 34.66 0.2052 0.03781

5500 18.8 18.12 35.74 0.2098 0.03778

6000 19.1 19.43 37.89 0.2189 0.03772

6500 19.4 20.69 40.06 0.2282 0.03766

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.7 13.94 28.23 0.1813 0.03829



4250 17.9 14.66 29.30 0.1861 0.03829

4500 18.1 15.38 30.38 0.1910 0.03828

4750 18.3 16.07 31.47 0.1959 0.03828

5000 18.4 16.76 32.58 0.2009 0.03827

5250 18.6 17.43 33.69 0.2059 0.03826

5500 18.8 18.08 34.81 0.2109 0.03826

6000 19.2 19.34 37.09 0.2212 0.03825

6500 19.5 20.56 39.39 0.2316 0.03823

SC163 4x4 ESOF 18" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 18.8 13.16 29.56 0.1846 0.04085

4250 18.9 13.86 30.61 0.1891 0.04082

4500 19.1 14.55 31.67 0.1936 0.04079

4750 19.3 15.23 32.72 0.1981 0.04076

5000 19.4 15.90 33.79 0.2026 0.04073

5250 19.6 16.55 34.86 0.2071 0.04071

5500 19.8 17.20 35.93 0.2117 0.04068

6000 20.1 18.46 38.08 0.2209 0.04062

6500 20.4 19.67 40.25 0.2301 0.04056

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.7 13.19 28.42 0.1833 0.04119

4250 18.9 13.89 29.49 0.1881 0.04119

4500 19.1 14.57 30.57 0.1929 0.04118

4750 19.3 15.23 31.67 0.1979 0.04118

5000 19.4 15.89 32.77 0.2028 0.04117

5250 19.6 16.53 33.88 0.2078 0.04116

5500 19.8 17.16 35.00 0.2129 0.04116

6000 20.2 18.38 37.28 0.2231 0.04115

6500 20.5 19.55 39.58 0.2335 0.04113

CC145 4x4 ESOF 18" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.3 14.30 29.28 0.1818 0.03650

4250 17.4 15.06 30.32 0.1862 0.03647

4500 17.6 15.80 31.38 0.1907 0.03644

4750 17.8 16.52 32.44 0.1952 0.03642

5000 17.9 17.24 33.50 0.1997 0.03639

5250 18.1 17.93 34.57 0.2043 0.03636

5500 18.3 18.62 35.64 0.2089 0.03633

6000 18.6 19.95 37.79 0.2180 0.03627

6500 18.9 21.24 39.96 0.2273 0.03621

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.2 14.34 28.14 0.1804 0.03685

4250 17.4 15.09 29.21 0.1852 0.03684

4500 17.6 15.82 30.29 0.1901 0.03683

4750 17.8 16.53 31.38 0.1950 0.03683

5000 17.9 17.23 32.48 0.2000 0.03682

5250 18.1 17.91 33.59 0.2050 0.03682

5500 18.3 18.57 34.72 0.2100 0.03681

6000 18.7 19.86 36.99 0.2203 0.03680

6500 19.0 21.10 39.30 0.2307 0.03679

CC157 4x4 ESOF 18" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.6 14.03 29.34 0.1824 0.03748

4250 17.8 14.77 30.39 0.1869 0.03745

4500 17.9 15.50 31.44 0.1914 0.03742

4750 18.1 16.22 32.50 0.1959 0.03739

5000 18.3 16.92 33.57 0.2004 0.03736

5250 18.4 17.61 34.63 0.2050 0.03733

5500 18.6 18.28 35.70 0.2095 0.03730

6000 18.9 19.60 37.86 0.2187 0.03724

6500 19.3 20.87 40.03 0.2280 0.03718

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.6 14.07 28.20 0.1811 0.03782

4250 17.7 14.80 29.27 0.1859 0.03781

4500 17.9 15.52 30.35 0.1908 0.03781

4750 18.1 16.22 31.44 0.1957 0.03780

5000 18.3 16.91 32.55 0.2006 0.03780

5250 18.5 17.58 33.66 0.2057 0.03779

5500 18.6 18.24 34.78 0.2107 0.03778

6000 19.0 19.51 37.05 0.2209 0.03777



6500 19.4 20.73 39.36 0.2313 0.03776

SC145 4x4 TOD 18" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.8 13.13 34.99 0.1301 0.03989

4250 19.0 13.82 36.06 0.1349 0.03989

4500 19.2 14.50 37.14 0.1398 0.03988

4750 19.4 15.17 38.23 0.1447 0.03988

5000 19.5 15.82 39.34 0.1496 0.03987

5250 19.7 16.46 40.45 0.1546 0.03986

5500 19.9 17.09 41.57 0.1597 0.03986

6000 20.3 18.30 43.85 0.1699 0.03985

6500 20.6 19.47 46.15 0.1803 0.03983

SC163 4x4 TOD 18" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 19.8 12.46 35.18 0.1320 0.04279

4250 20.0 13.13 36.25 0.1368 0.04279

4500 20.2 13.78 37.33 0.1417 0.04278

4750 20.4 14.42 38.43 0.1466 0.04278

5000 20.5 15.05 39.53 0.1516 0.04277

5250 20.7 15.66 40.64 0.1566 0.04276

5500 20.9 16.26 41.76 0.1616 0.04276

6000 21.3 17.43 44.04 0.1719 0.04275

6500 21.6 18.57 46.34 0.1823 0.04273

CC145 4x4 TOD 18" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.3 13.49 34.90 0.1292 0.03845

4250 18.5 14.20 35.97 0.1340 0.03844

4500 18.7 14.89 37.05 0.1388 0.03844

4750 18.9 15.57 38.14 0.1437 0.03843

5000 19.0 16.24 39.24 0.1487 0.03842

5250 19.2 16.89 40.35 0.1537 0.03842

5500 19.4 17.53 41.48 0.1588 0.03841

6000 19.8 18.77 43.75 0.1690 0.03840

6500 20.1 19.95 46.06 0.1794 0.03839

CC157 4x4 TOD 18" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.7 13.24 34.96 0.1298 0.03942

4250 18.8 13.94 36.03 0.1347 0.03941

4500 19.0 14.63 37.11 0.1395 0.03941

4750 19.2 15.30 38.20 0.1444 0.03940

5000 19.4 15.95 39.31 0.1494 0.03940

5250 19.5 16.60 40.42 0.1544 0.03939

5500 19.7 17.23 41.54 0.1595 0.03938

6000 20.1 18.45 43.81 0.1697 0.03937

6500 20.5 19.62 46.12 0.1801 0.03936

RC141 4x4 ESOF 18" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.8 13.13 36.22 0.1835 0.03834

4250 19.0 13.80 37.55 0.1876 0.03833

4500 19.2 14.46 38.86 0.1916 0.03832

4750 19.4 15.11 40.17 0.1956 0.03830

5000 19.6 15.74 41.48 0.1997 0.03829

5250 19.8 16.37 42.79 0.2037 0.03827

5500 20.0 16.98 44.09 0.2077 0.03826

6000 20.4 18.17 46.69 0.2157 0.03823

6500 20.8 19.32 49.27 0.2236 0.03820

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.6 13.27 34.88 0.1794 0.03836

4250 18.8 13.96 36.12 0.1832 0.03834

4500 19.0 14.63 37.36 0.1870 0.03833

4750 19.2 15.30 38.59 0.1908 0.03832

5000 19.4 15.95 39.82 0.1946 0.03831

5250 19.6 16.59 41.05 0.1983 0.03829

5500 19.7 17.22 42.27 0.2021 0.03828

6000 20.1 18.44 44.71 0.2096 0.03825

6500 20.5 19.62 47.14 0.2170 0.03823

SC145 4x4 ESOF 18" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.0 13.04 36.25 0.1841 0.03867

4250 19.1 13.72 37.57 0.1882 0.03865

4500 19.3 14.38 38.88 0.1922 0.03864

4750 19.5 15.02 40.20 0.1963 0.03863

5000 19.7 15.65 41.51 0.2003 0.03861

5250 19.9 16.27 42.81 0.2043 0.03860



5500 20.1 16.89 44.11 0.2083 0.03858

6000 20.5 18.07 46.71 0.2163 0.03856

6500 20.9 19.21 49.29 0.2242 0.03853

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.7 13.19 34.90 0.1800 0.03868

4250 18.9 13.87 36.14 0.1838 0.03867

4500 19.1 14.54 37.38 0.1876 0.03866

4750 19.3 15.21 38.61 0.1914 0.03864

5000 19.5 15.85 39.84 0.1952 0.03863

5250 19.7 16.49 41.07 0.1990 0.03862

5500 19.9 17.12 42.29 0.2027 0.03860

6000 20.2 18.33 44.73 0.2102 0.03858

6500 20.6 19.51 47.16 0.2177 0.03855

SC163 4x4 ESOF 18" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.0 12.39 36.44 0.1861 0.04157

4250 20.2 13.03 37.76 0.1901 0.04155

4500 20.4 13.66 39.08 0.1942 0.04154

4750 20.5 14.29 40.39 0.1982 0.04152

5000 20.7 14.90 41.70 0.2022 0.04151

5250 20.9 15.49 43.00 0.2062 0.04150

5500 21.1 16.08 44.31 0.2103 0.04148

6000 21.5 17.23 46.90 0.2182 0.04145

6500 21.9 18.33 49.48 0.2262 0.04143

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.8 12.52 35.09 0.1819 0.04158

4250 19.9 13.17 36.33 0.1857 0.04157

4500 20.1 13.82 37.57 0.1895 0.04155

4750 20.3 14.45 38.80 0.1933 0.04154

5000 20.5 15.08 40.03 0.1971 0.04153

5250 20.7 15.69 41.26 0.2009 0.04151

5500 20.9 16.29 42.48 0.2047 0.04150

6000 21.2 17.47 44.92 0.2122 0.04148

6500 21.6 18.60 47.35 0.2196 0.04145

CC145 4x4 ESOF 18" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.4 13.40 36.15 0.1832 0.03722

4250 18.6 14.08 37.47 0.1873 0.03721

4500 18.8 14.76 38.79 0.1913 0.03719

4750 19.0 15.42 40.10 0.1954 0.03718

5000 19.2 16.06 41.41 0.1994 0.03717

5250 19.4 16.69 42.72 0.2034 0.03715

5500 19.6 17.31 44.02 0.2074 0.03714

6000 20.0 18.52 46.61 0.2154 0.03711

6500 20.4 19.68 49.20 0.2233 0.03708

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.2 13.55 34.80 0.1791 0.03724

4250 18.4 14.25 36.05 0.1829 0.03722

4500 18.6 14.94 37.28 0.1867 0.03721

4750 18.8 15.61 38.52 0.1905 0.03720

5000 19.0 16.27 39.75 0.1943 0.03718

5250 19.2 16.92 40.97 0.1980 0.03717

5500 19.4 17.56 42.20 0.2018 0.03716

6000 19.7 18.80 44.64 0.2093 0.03713

6500 20.1 20.00 47.06 0.2168 0.03711

CC157 4x4 ESOF 18" LT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.8 13.16 36.22 0.1839 0.03820

4250 19.0 13.83 37.54 0.1880 0.03818

4500 19.2 14.50 38.85 0.1920 0.03817

4750 19.4 15.15 40.17 0.1960 0.03815

5000 19.6 15.78 41.47 0.2001 0.03814

5250 19.8 16.41 42.78 0.2041 0.03813

5500 20.0 17.02 44.08 0.2081 0.03811

6000 20.4 18.21 46.68 0.2161 0.03808

6500 20.7 19.36 49.26 0.2240 0.03806

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.6 13.30 34.87 0.1798 0.03821

4250 18.8 13.99 36.11 0.1836 0.03820

4500 19.0 14.67 37.35 0.1874 0.03818

4750 19.1 15.34 38.58 0.1912 0.03817



5000 19.3 15.99 39.81 0.1950 0.03816

5250 19.5 16.63 41.04 0.1987 0.03814

5500 19.7 17.26 42.26 0.2025 0.03813

6000 20.1 18.48 44.70 0.2100 0.03810

6500 20.4 19.67 47.13 0.2174 0.03808

SC145 4x4 TOD 18" LT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.0 12.35 42.89 0.1339 0.04020

4250 20.2 12.99 44.22 0.1380 0.04019

4500 20.4 13.63 45.53 0.1421 0.04017

4750 20.6 14.24 46.85 0.1461 0.04016

5000 20.8 14.86 48.15 0.1501 0.04014

5250 21.0 15.45 49.46 0.1541 0.04013

5500 21.2 16.04 50.76 0.1581 0.04012

6000 21.6 17.18 53.36 0.1661 0.04009

6500 22.0 18.28 55.94 0.1740 0.04006

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.8 12.48 41.55 0.1298 0.04021

4250 20.0 13.14 42.79 0.1336 0.04020

4500 20.2 13.78 44.03 0.1374 0.04019

4750 20.4 14.41 45.26 0.1412 0.04018

5000 20.6 15.04 46.49 0.1450 0.04016

5250 20.7 15.65 47.72 0.1488 0.04015

5500 20.9 16.25 48.94 0.1525 0.04014

6000 21.3 17.42 51.38 0.1600 0.04011

6500 21.7 18.55 53.81 0.1675 0.04008

SC163 4x4 TOD 18" LT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 21.0 11.76 43.09 0.1359 0.04310

4250 21.2 12.38 44.41 0.1399 0.04308

4500 21.4 12.99 45.72 0.1440 0.04307

4750 21.6 13.58 47.04 0.1480 0.04306

5000 21.8 14.17 48.35 0.1520 0.04304

5250 22.0 14.75 49.65 0.1561 0.04303

5500 22.2 15.31 50.95 0.1601 0.04301

6000 22.6 16.41 53.55 0.1680 0.04299

6500 23.0 17.48 56.13 0.1760 0.04296

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 20.8 11.88 41.74 0.1317 0.04311

4250 21.0 12.51 42.98 0.1355 0.04310

4500 21.2 13.12 44.22 0.1394 0.04309

4750 21.4 13.74 45.45 0.1431 0.04307

5000 21.6 14.33 46.68 0.1469 0.04306

5250 21.7 14.92 47.91 0.1507 0.04305

5500 21.9 15.50 49.13 0.1545 0.04303

6000 22.3 16.63 51.57 0.1620 0.04301

6500 22.7 17.73 54.00 0.1694 0.04298

CC145 4x4 TOD 18" LT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.5 12.67 42.80 0.1330 0.03875

4250 19.7 13.33 44.12 0.1371 0.03874

4500 19.9 13.97 45.44 0.1411 0.03873

4750 20.1 14.60 46.75 0.1452 0.03871

5000 20.3 15.22 48.06 0.1492 0.03870

5250 20.5 15.83 49.36 0.1532 0.03868

5500 20.7 16.43 50.67 0.1572 0.03867

6000 21.1 17.59 53.26 0.1652 0.03864

6500 21.5 18.71 55.84 0.1731 0.03862

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.3 12.80 41.45 0.1289 0.03877

4250 19.5 13.47 42.69 0.1327 0.03876

4500 19.7 14.13 43.93 0.1365 0.03874

4750 19.9 14.78 45.16 0.1403 0.03873

5000 20.1 15.41 46.40 0.1441 0.03872

5250 20.2 16.03 47.62 0.1479 0.03870

5500 20.4 16.64 48.85 0.1516 0.03869

6000 20.8 17.84 51.28 0.1591 0.03866

6500 21.2 18.99 53.71 0.1666 0.03864

CC157 4x4 TOD 18" LT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.8 12.45 42.86 0.1337 0.03973

4250 20.0 13.10 44.18 0.1378 0.03971



4500 20.2 13.74 45.50 0.1418 0.03970

4750 20.4 14.36 46.81 0.1459 0.03969

5000 20.6 14.97 48.12 0.1499 0.03967

5250 20.8 15.57 49.43 0.1539 0.03966

5500 21.0 16.16 50.73 0.1579 0.03964

6000 21.4 17.31 53.33 0.1659 0.03962

6500 21.8 18.42 55.91 0.1738 0.03959

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.6 12.58 41.52 0.1296 0.03974

4250 19.8 13.24 42.76 0.1334 0.03973

4500 20.0 13.89 44.00 0.1372 0.03972

4750 20.2 14.53 45.23 0.1410 0.03970

5000 20.4 15.15 46.46 0.1448 0.03969

5250 20.6 15.77 47.69 0.1485 0.03968

5500 20.8 16.38 48.91 0.1523 0.03966

6000 21.1 17.55 51.35 0.1598 0.03964

6500 21.5 18.69 53.78 0.1673 0.03961

SC145 4x4 ESOF 20" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.3 13.50 30.50 0.1906 0.03892

4250 18.5 14.21 31.67 0.1959 0.03888

4500 18.7 14.90 32.85 0.2013 0.03884

4750 18.8 15.57 34.03 0.2067 0.03880

5000 19.0 16.23 35.23 0.2122 0.03877

5250 19.2 16.88 36.43 0.2177 0.03873

5500 19.4 17.52 37.63 0.2232 0.03869

6000 19.8 18.75 40.06 0.2343 0.03861

6500 20.1 19.94 42.52 0.2455 0.03853

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.1 13.64 29.02 0.1877 0.03902

4250 18.3 14.37 30.02 0.1925 0.03899

4500 18.4 15.08 31.03 0.1974 0.03896

4750 18.6 15.79 32.04 0.2022 0.03893

5000 18.8 16.48 33.05 0.2071 0.03890

5250 18.9 17.16 34.06 0.2120 0.03887

5500 19.1 17.82 35.08 0.2169 0.03884

6000 19.4 19.13 37.12 0.2268 0.03878

6500 19.7 20.38 39.17 0.2367 0.03872

SC163 4x4 ESOF 20" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.3 12.80 30.69 0.1925 0.04181

4250 19.5 13.47 31.86 0.1979 0.04178

4500 19.7 14.14 33.04 0.2033 0.04174

4750 19.9 14.79 34.22 0.2087 0.04170

5000 20.0 15.42 35.42 0.2141 0.04166

5250 20.2 16.05 36.62 0.2196 0.04162

5500 20.4 16.66 37.82 0.2251 0.04158

6000 20.8 17.84 40.26 0.2362 0.04151

6500 21.2 18.99 42.71 0.2475 0.04143

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.1 12.92 29.21 0.1896 0.04191

4250 19.3 13.62 30.21 0.1945 0.04189

4500 19.4 14.30 31.22 0.1993 0.04186

4750 19.6 14.98 32.23 0.2042 0.04183

5000 19.8 15.64 33.24 0.2091 0.04180

5250 19.9 16.29 34.25 0.2140 0.04177

5500 20.1 16.93 35.27 0.2189 0.04174

6000 20.4 18.18 37.31 0.2287 0.04168

6500 20.7 19.39 39.36 0.2386 0.04162

CC145 4x4 ESOF 20" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.6 14.04 30.37 0.1893 0.03689

4250 17.8 14.77 31.54 0.1946 0.03685

4500 18.0 15.48 32.71 0.2000 0.03681

4750 18.1 16.17 33.90 0.2054 0.03678

5000 18.3 16.86 35.09 0.2109 0.03674

5250 18.5 17.52 36.29 0.2164 0.03670

5500 18.7 18.18 37.50 0.2219 0.03666

6000 19.1 19.44 39.93 0.2330 0.03658

6500 19.4 20.66 42.39 0.2442 0.03650



275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.4 14.19 28.88 0.1864 0.03699

4250 17.6 14.94 29.89 0.1912 0.03696

4500 17.7 15.68 30.89 0.1960 0.03693

4750 17.9 16.41 31.90 0.2009 0.03690

5000 18.0 17.12 32.91 0.2058 0.03687

5250 18.2 17.82 33.93 0.2107 0.03684

5500 18.4 18.51 34.94 0.2156 0.03681

6000 18.7 19.84 36.99 0.2255 0.03675

6500 19.0 21.13 39.04 0.2354 0.03670

CC157 4x4 ESOF 20" AT 3.5L GTDI 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.1 13.62 30.47 0.1904 0.03845

4250 18.3 14.33 31.64 0.1957 0.03841

4500 18.5 15.03 32.82 0.2011 0.03837

4750 18.7 15.71 34.00 0.2065 0.03833

5000 18.9 16.38 35.19 0.2120 0.03829

5250 19.1 17.03 36.39 0.2174 0.03826

5500 19.2 17.67 37.60 0.2230 0.03822

6000 19.6 18.91 40.03 0.2341 0.03814

6500 20.0 20.10 42.49 0.2453 0.03806

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.0 13.76 28.99 0.1875 0.03855

4250 18.1 14.49 29.99 0.1923 0.03852

4500 18.3 15.22 31.00 0.1971 0.03849

4750 18.4 15.92 32.00 0.2020 0.03846

5000 18.6 16.62 33.02 0.2069 0.03843

5250 18.7 17.30 34.03 0.2118 0.03840

5500 18.9 17.98 35.05 0.2167 0.03837

6000 19.2 19.29 37.09 0.2266 0.03831

6500 19.5 20.55 39.14 0.2365 0.03825

SC145 4x4 TOD 20" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.4 12.78 37.07 0.1411 0.04040

4250 19.5 13.45 38.24 0.1465 0.04037

4500 19.7 14.11 39.42 0.1519 0.04033

4750 19.9 14.76 40.60 0.1573 0.04029

5000 20.1 15.39 41.80 0.1627 0.04025

5250 20.3 16.02 43.00 0.1682 0.04021

5500 20.4 16.63 44.20 0.1737 0.04017

6000 20.8 17.82 46.63 0.1849 0.04009

6500 21.2 18.96 49.09 0.1961 0.04001

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.2 12.90 35.59 0.1382 0.04050

4250 19.3 13.59 36.59 0.1431 0.04047

4500 19.5 14.28 37.60 0.1479 0.04044

4750 19.6 14.95 38.61 0.1528 0.04042

5000 19.8 15.61 39.62 0.1577 0.04039

5250 20.0 16.26 40.63 0.1626 0.04036

5500 20.1 16.90 41.65 0.1675 0.04033

6000 20.4 18.15 43.69 0.1773 0.04027

6500 20.8 19.36 45.74 0.1872 0.04021

SC163 4x4 TOD 20" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 20.4 12.14 37.26 0.1431 0.04330

4250 20.5 12.79 38.43 0.1484 0.04326

4500 20.7 13.43 39.61 0.1538 0.04322

4750 20.9 14.05 40.79 0.1592 0.04319

5000 21.1 14.66 41.99 0.1647 0.04315

5250 21.3 15.26 43.19 0.1702 0.04311

5500 21.4 15.85 44.39 0.1757 0.04307

6000 21.8 16.99 46.83 0.1868 0.04299

6500 22.2 18.10 49.28 0.1980 0.04291

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 20.2 12.25 35.78 0.1402 0.04340

4250 20.3 12.92 36.78 0.1450 0.04337

4500 20.5 13.58 37.79 0.1499 0.04334

4750 20.6 14.22 38.80 0.1547 0.04331

5000 20.8 14.86 39.81 0.1596 0.04328

5250 21.0 15.48 40.82 0.1645 0.04325

5500 21.1 16.10 41.84 0.1694 0.04322



6000 21.4 17.30 43.88 0.1793 0.04317

6500 21.8 18.46 45.93 0.1892 0.04311

CC145 4x4 TOD 20" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.7 13.25 36.94 0.1398 0.03838

4250 18.8 13.95 38.11 0.1452 0.03834

4500 19.0 14.63 39.28 0.1505 0.03830

4750 19.2 15.30 40.47 0.1560 0.03826

5000 19.4 15.95 41.66 0.1614 0.03822

5250 19.6 16.59 42.86 0.1669 0.03818

5500 19.7 17.22 44.07 0.1724 0.03814

6000 20.1 18.44 46.50 0.1835 0.03807

6500 20.5 19.60 48.96 0.1948 0.03799

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.5 13.39 35.45 0.1369 0.03847

4250 18.6 14.10 36.46 0.1417 0.03845

4500 18.8 14.81 37.46 0.1466 0.03842

4750 18.9 15.50 38.47 0.1515 0.03839

5000 19.1 16.18 39.48 0.1563 0.03836

5250 19.3 16.85 40.50 0.1612 0.03833

5500 19.4 17.51 41.51 0.1662 0.03830

6000 19.7 18.80 43.56 0.1760 0.03824

6500 20.0 20.04 45.61 0.1859 0.03818

CC157 4x4 TOD 20" AT 3.5L GTDI 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.2 12.88 37.04 0.1409 0.03993

4250 19.4 13.56 38.21 0.1463 0.03989

4500 19.5 14.23 39.39 0.1516 0.03986

4750 19.7 14.88 40.57 0.1571 0.03982

5000 19.9 15.52 41.76 0.1625 0.03978

5250 20.1 16.15 42.96 0.1680 0.03974

5500 20.3 16.76 44.17 0.1735 0.03970

6000 20.7 17.96 46.60 0.1846 0.03962

6500 21.0 19.10 49.06 0.1959 0.03954

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.0 13.01 35.56 0.1380 0.04003

4250 19.2 13.71 36.56 0.1428 0.04000

4500 19.3 14.40 37.57 0.1477 0.03997

4750 19.5 15.07 38.57 0.1526 0.03994

5000 19.6 15.74 39.59 0.1574 0.03992

5250 19.8 16.39 40.60 0.1623 0.03989

5500 20.0 17.04 41.62 0.1672 0.03986

6000 20.3 18.29 43.66 0.1771 0.03980

6500 20.6 19.51 45.71 0.1870 0.03974
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

CC 145 4x2 17" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.3 15.21 29.73 0.1680 0.03350

4250 16.4 16.01 30.73 0.1730 0.03347

4500 16.6 16.79 31.74 0.1780 0.03344

4750 16.7 17.55 32.75 0.1830 0.03341

5000 16.9 18.30 33.77 0.1881 0.03338

5250 17.0 19.04 34.80 0.1932 0.03335

5500 17.2 19.75 35.83 0.1983 0.03333

6000 17.5 21.15 37.91 0.2087 0.03327

6500 17.9 22.48 40.02 0.2192 0.03321

CC 157 4x2 17" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.4 15.03 29.77 0.1684 0.03407

4250 16.6 15.82 30.77 0.1734 0.03404

4500 16.8 16.59 31.77 0.1784 0.03401

4750 16.9 17.34 32.79 0.1834 0.03399

5000 17.1 18.09 33.81 0.1885 0.03396

5250 17.2 18.81 34.83 0.1936 0.03393

5500 17.4 19.53 35.87 0.1988 0.03390

6000 17.7 20.91 37.95 0.2091 0.03384

6500 18.1 22.24 40.05 0.2196 0.03378

CC 145 4x2 17" LT 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.09 36.36 0.1561 0.03497

4250 17.7 14.82 37.55 0.1595 0.03496

4500 17.9 15.54 38.74 0.1629 0.03495

4750 18.1 16.24 39.91 0.1663 0.03495

5000 18.3 16.93 41.09 0.1697 0.03494

5250 18.4 17.60 42.26 0.1731 0.03493

5500 18.6 18.27 43.42 0.1765 0.03492

6000 19.0 19.57 45.73 0.1832 0.03490

6500 19.3 20.82 48.03 0.1899 0.03488

CC 157 4x2 17" LT 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.7 13.93 36.40 0.1565 0.03555

4250 17.9 14.65 37.59 0.1599 0.03554

4500 18.1 15.36 38.77 0.1633 0.03553

4750 18.3 16.06 39.95 0.1668 0.03552

5000 18.5 16.74 41.13 0.1702 0.03551

5250 18.6 17.42 42.29 0.1735 0.03550

5500 18.8 18.08 43.46 0.1769 0.03549

6000 19.2 19.36 45.77 0.1836 0.03547

6500 19.5 20.61 48.07 0.1903 0.03545

CC 145 4x2 18" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.5 14.98 30.77 0.1740 0.03371

4250 16.7 15.77 31.76 0.1790 0.03367

4500 16.8 16.55 32.75 0.1840 0.03363

4750 17.0 17.31 33.75 0.1890 0.03359

5000 17.1 18.06 34.75 0.1940 0.03356

5250 17.3 18.79 35.74 0.1990 0.03352

5500 17.4 19.51 36.75 0.2041 0.03348

6000 17.7 20.91 38.76 0.2141 0.03341

6500 18.0 22.27 40.77 0.2243 0.03333

CC 157 4x2 18" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.7 14.80 30.81 0.1744 0.03428

4250 16.8 15.59 31.80 0.1794 0.03424

4500 17.0 16.35 32.79 0.1844 0.03421

4750 17.2 17.11 33.79 0.1894 0.03417

5000 17.3 17.85 34.78 0.1944 0.03413

5250 17.5 18.58 35.78 0.1994 0.03409

5500 17.6 19.29 36.78 0.2045 0.03406

6000 17.9 20.68 38.79 0.2145 0.03398

6500 18.2 22.02 40.81 0.2247 0.03391

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 3.5L FHEV P702
Comments

21MY 10 Month

Brake Drag Values and MHT Parasitics expected to be updated at 3 Month 

timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



CC 145 4x2 18" LT 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.75 37.74 0.1623 0.03559

4250 18.2 14.45 39.06 0.1664 0.03558

4500 18.4 15.13 40.38 0.1704 0.03557

4750 18.6 15.81 41.69 0.1745 0.03555

5000 18.8 16.46 43.00 0.1785 0.03554

5250 19.0 17.11 44.30 0.1825 0.03552

5500 19.2 17.74 45.61 0.1865 0.03551

6000 19.6 18.97 48.20 0.1945 0.03548

6500 19.9 20.15 50.78 0.2024 0.03546

CC 157 4x2 18" LT 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.2 13.60 37.78 0.1627 0.03617

4250 18.4 14.29 39.10 0.1668 0.03615

4500 18.6 14.97 40.41 0.1708 0.03614

4750 18.8 15.64 41.73 0.1749 0.03613

5000 19.0 16.29 43.04 0.1789 0.03611

5250 19.2 16.93 44.34 0.1829 0.03610

5500 19.4 17.56 45.64 0.1869 0.03608

6000 19.8 18.77 48.24 0.1949 0.03606

6500 20.1 19.95 50.82 0.2028 0.03603

CC 145 4x2 20" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.8 14.70 29.83 0.1512 0.03550

4250 17.0 15.47 30.84 0.1553 0.03548

4500 17.1 16.24 31.87 0.1594 0.03545

4750 17.3 16.98 32.90 0.1636 0.03543

5000 17.4 17.71 33.93 0.1677 0.03541

5250 17.6 18.43 34.97 0.1719 0.03539

5500 17.8 19.13 36.02 0.1761 0.03536

6000 18.1 20.50 38.13 0.1846 0.03532

6500 18.4 21.82 40.26 0.1932 0.03527

CC 157 4x2 20" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 17.0 14.53 29.87 0.1516 0.03607

4250 17.2 15.30 30.88 0.1557 0.03605

4500 17.3 16.05 31.91 0.1598 0.03603

4750 17.5 16.79 32.94 0.1640 0.03601

5000 17.6 17.51 33.97 0.1681 0.03598

5250 17.8 18.22 35.01 0.1723 0.03596

5500 18.0 18.92 36.06 0.1765 0.03594

6000 18.3 20.28 38.17 0.1850 0.03589

6500 18.6 21.58 40.30 0.1936 0.03585

CC 145 4x2 22" AS 3.5L V6 HYBRID 10R80MHT/9.75 4X2 2021+ F150 HD275/50R22 AS BSW D3IGA - General at 35 psi 4000 17.2 14.38 31.53 0.1721 0.03553

4250 17.4 15.13 32.57 0.1772 0.03549

4500 17.5 15.88 33.61 0.1822 0.03545

4750 17.7 16.61 34.65 0.1873 0.03541

5000 17.8 17.33 35.69 0.1924 0.03538

5250 18.0 18.03 36.73 0.1974 0.03534

5500 18.2 18.72 37.77 0.2025 0.03530

6000 18.5 20.07 39.86 0.2127 0.03523

6500 18.8 21.37 41.95 0.2229 0.03515

CC 145 4x4 ESOF 17" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.9 13.81 33.95 0.2451 0.03522

4250 18.1 14.53 35.16 0.2494 0.03519

4500 18.3 15.23 36.37 0.2537 0.03516

4750 18.4 15.92 37.58 0.2580 0.03513

5000 18.6 16.59 38.80 0.2623 0.03510

5250 18.8 17.25 40.03 0.2667 0.03507

5500 19.0 17.90 41.26 0.2711 0.03504

6000 19.4 19.15 43.74 0.2799 0.03498

6500 19.7 20.36 46.23 0.2887 0.03492

CC 157 4x4 ESOF 17" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 18.5 13.36 34.07 0.2463 0.03697

4250 18.7 14.06 35.27 0.2506 0.03694

4500 18.9 14.74 36.48 0.2549 0.03691

4750 19.0 15.41 37.70 0.2592 0.03688

5000 19.2 16.07 38.92 0.2636 0.03685

5250 19.4 16.71 40.15 0.2679 0.03682

5500 19.6 17.35 41.38 0.2723 0.03679

6000 20.0 18.57 43.86 0.2811 0.03673

6500 20.3 19.75 46.35 0.2900 0.03667

CC 145 4x4 ESOF 17" LT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.5 13.34 37.12 0.2429 0.03587

4250 18.7 14.04 38.31 0.2464 0.03586

4500 18.9 14.73 39.50 0.2498 0.03585

4750 19.1 15.40 40.68 0.2532 0.03584

5000 19.2 16.07 41.85 0.2566 0.03583



5250 19.4 16.71 43.02 0.2600 0.03583

5500 19.6 17.35 44.18 0.2634 0.03582

6000 19.9 18.60 46.49 0.2701 0.03580

6500 20.3 19.81 48.79 0.2767 0.03578

CC 157 4x4 ESOF 17" LT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 19.1 12.92 37.24 0.2441 0.03762

4250 19.3 13.60 38.43 0.2476 0.03761

4500 19.5 14.27 39.61 0.2510 0.03760

4750 19.7 14.93 40.79 0.2544 0.03760

5000 19.8 15.57 41.97 0.2578 0.03759

5250 20.0 16.21 43.13 0.2612 0.03758

5500 20.2 16.83 44.30 0.2646 0.03757

6000 20.5 18.05 46.61 0.2713 0.03755

6500 20.9 19.23 48.91 0.2780 0.03753

CC 145 4x4 ESOF 18" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.8 13.90 31.64 0.2448 0.03580

4250 17.9 14.64 32.68 0.2492 0.03577

4500 18.1 15.36 33.74 0.2537 0.03574

4750 18.3 16.07 34.80 0.2582 0.03571

5000 18.4 16.77 35.86 0.2627 0.03568

5250 18.6 17.45 36.93 0.2673 0.03565

5500 18.8 18.13 38.00 0.2719 0.03562

6000 19.1 19.43 40.15 0.2810 0.03556

6500 19.4 20.69 42.32 0.2903 0.03550

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.7 13.94 30.50 0.2434 0.03614

4250 17.9 14.67 31.57 0.2482 0.03613

4500 18.1 15.38 32.65 0.2531 0.03613

4750 18.3 16.08 33.74 0.2580 0.03612

5000 18.4 16.76 34.84 0.2630 0.03612

5250 18.6 17.43 35.95 0.2680 0.03611

5500 18.8 18.08 37.08 0.2730 0.03610

6000 19.2 19.35 39.35 0.2833 0.03609

6500 19.5 20.56 41.66 0.2937 0.03608

CC 157 4x4 ESOF 18" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 18.4 13.44 31.75 0.2460 0.03755

4250 18.6 14.16 32.80 0.2505 0.03752

4500 18.7 14.86 33.85 0.2549 0.03749

4750 18.9 15.56 34.91 0.2595 0.03746

5000 19.0 16.23 35.98 0.2640 0.03743

5250 19.2 16.90 37.04 0.2685 0.03740

5500 19.4 17.56 38.12 0.2731 0.03737

6000 19.7 18.83 40.27 0.2823 0.03732

6500 20.0 20.06 42.44 0.2915 0.03726

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.3 13.48 30.61 0.2446 0.03789

4250 18.5 14.19 31.68 0.2495 0.03788

4500 18.7 14.88 32.76 0.2543 0.03788

4750 18.9 15.56 33.85 0.2592 0.03787

5000 19.0 16.22 34.96 0.2642 0.03787

5250 19.2 16.88 36.07 0.2692 0.03786

5500 19.4 17.52 37.19 0.2743 0.03785

6000 19.8 18.75 39.47 0.2845 0.03784

6500 20.1 19.94 41.77 0.2949 0.03783

CC 145 4x4 ESOF 18" LT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.9 13.05 38.47 0.2440 0.03654

4250 19.1 13.73 39.79 0.2481 0.03653

4500 19.3 14.39 41.10 0.2521 0.03651

4750 19.5 15.03 42.42 0.2562 0.03650

5000 19.7 15.66 43.73 0.2602 0.03649

5250 19.9 16.29 45.03 0.2642 0.03647

5500 20.1 16.89 46.33 0.2682 0.03646

6000 20.5 18.08 48.93 0.2762 0.03643

6500 20.9 19.22 51.51 0.2841 0.03640

CC 157 4x4 ESOF 18" LT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.5 12.65 38.58 0.2453 0.03829

4250 19.7 13.30 39.90 0.2493 0.03828

4500 19.9 13.95 41.22 0.2534 0.03827

4750 20.1 14.58 42.53 0.2574 0.03825

5000 20.3 15.20 43.84 0.2614 0.03824

5250 20.5 15.80 45.15 0.2654 0.03822

5500 20.7 16.40 46.45 0.2694 0.03821

6000 21.1 17.56 49.04 0.2774 0.03818

6500 21.5 18.68 51.63 0.2853 0.03816

CC 145 4x4 ESOF 20" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.3 13.52 32.69 0.2490 0.03681



4250 18.5 14.22 33.86 0.2543 0.03678

4500 18.6 14.91 35.04 0.2597 0.03674

4750 18.8 15.59 36.22 0.2651 0.03670

5000 19.0 16.25 37.42 0.2705 0.03666

5250 19.2 16.90 38.61 0.2760 0.03662

5500 19.4 17.54 39.82 0.2815 0.03658

6000 19.8 18.77 42.25 0.2927 0.03650

6500 20.1 19.95 44.71 0.3039 0.03643

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.1 13.65 31.21 0.2460 0.03691

4250 18.3 14.38 32.21 0.2509 0.03688

4500 18.4 15.10 33.22 0.2557 0.03686

4750 18.6 15.80 34.22 0.2606 0.03683

5000 18.7 16.49 35.24 0.2655 0.03680

5250 18.9 17.17 36.25 0.2704 0.03677

5500 19.1 17.84 37.27 0.2753 0.03674

6000 19.4 19.14 39.31 0.2851 0.03668

6500 19.7 20.40 41.36 0.2950 0.03662

CC 157 4x4 ESOF 20" AT 3.5L V6 HYBRID 10R80MHT/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.9 13.08 32.81 0.2502 0.03857

4250 19.1 13.77 33.98 0.2555 0.03853

4500 19.3 14.44 35.15 0.2609 0.03849

4750 19.4 15.10 36.34 0.2663 0.03845

5000 19.6 15.75 37.53 0.2718 0.03841

5250 19.8 16.38 38.73 0.2773 0.03837

5500 20.0 17.00 39.94 0.2828 0.03834

6000 20.4 18.21 42.37 0.2939 0.03826

6500 20.7 19.37 44.83 0.3051 0.03818

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.7 13.21 31.32 0.2473 0.03867

4250 18.9 13.92 32.33 0.2521 0.03864

4500 19.0 14.62 33.33 0.2570 0.03861

4750 19.2 15.30 34.34 0.2618 0.03858

5000 19.3 15.98 35.35 0.2667 0.03855

5250 19.5 16.64 36.37 0.2716 0.03852

5500 19.7 17.29 37.38 0.2765 0.03849

6000 20.0 18.56 39.43 0.2864 0.03843

6500 20.3 19.79 41.48 0.2963 0.03837

CC 145 4x4 TOD 18" AT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.8 13.13 37.26 0.1922 0.03774

4250 19.0 13.82 38.33 0.1970 0.03773

4500 19.2 14.50 39.41 0.2018 0.03773

4750 19.4 15.17 40.50 0.2068 0.03772

5000 19.5 15.82 41.60 0.2117 0.03772

5250 19.7 16.46 42.71 0.2167 0.03771

5500 19.9 17.09 43.84 0.2218 0.03770

6000 20.3 18.30 46.11 0.2320 0.03769

6500 20.6 19.47 48.42 0.2424 0.03768

CC 157 4x4 TOD 18" AT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 19.4 12.72 37.37 0.1934 0.03949

4250 19.6 13.39 38.44 0.1982 0.03949

4500 19.8 14.06 39.52 0.2031 0.03948

4750 20.0 14.71 40.61 0.2080 0.03947

5000 20.1 15.34 41.72 0.2130 0.03947

5250 20.3 15.97 42.83 0.2180 0.03946

5500 20.5 16.58 43.95 0.2230 0.03946

6000 20.9 17.77 46.23 0.2332 0.03944

6500 21.2 18.91 48.53 0.2436 0.03943

CC 145 4x4 TOD 18" LT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.0 12.36 45.11 0.1938 0.03808

4250 20.2 13.00 46.44 0.1979 0.03806

4500 20.4 13.64 47.75 0.2019 0.03805

4750 20.6 14.26 49.07 0.2060 0.03803

5000 20.8 14.86 50.37 0.2100 0.03802

5250 21.0 15.46 51.68 0.2140 0.03801

5500 21.2 16.05 52.98 0.2180 0.03799

6000 21.6 17.19 55.58 0.2260 0.03796

6500 22.0 18.29 58.16 0.2339 0.03794

CC 157 4x4 TOD 18" LT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.6 12.00 45.23 0.1951 0.03983

4250 20.8 12.62 46.55 0.1991 0.03981

4500 21.0 13.24 47.87 0.2032 0.03980

4750 21.2 13.85 49.18 0.2072 0.03979

5000 21.4 14.44 50.49 0.2112 0.03977

5250 21.6 15.02 51.80 0.2152 0.03976



5500 21.8 15.60 53.10 0.2192 0.03974

6000 22.2 16.72 55.69 0.2272 0.03972

6500 22.6 17.80 58.28 0.2352 0.03969

CC 145 4x4 TOD 20" AT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.3 12.79 39.26 0.1995 0.03830

4250 19.5 13.46 40.43 0.2048 0.03826

4500 19.7 14.12 41.61 0.2102 0.03822

4750 19.9 14.77 42.79 0.2156 0.03819

5000 20.1 15.41 43.98 0.2211 0.03815

5250 20.2 16.03 45.18 0.2266 0.03811

5500 20.4 16.64 46.39 0.2321 0.03807

6000 20.8 17.83 48.82 0.2432 0.03799

6500 21.2 18.97 51.28 0.2544 0.03791

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.1 12.91 37.78 0.1966 0.03840

4250 19.3 13.61 38.78 0.2014 0.03837

4500 19.5 14.29 39.79 0.2063 0.03834

4750 19.6 14.96 40.79 0.2111 0.03831

5000 19.8 15.63 41.81 0.2160 0.03828

5250 19.9 16.28 42.82 0.2209 0.03825

5500 20.1 16.92 43.84 0.2258 0.03822

6000 20.4 18.17 45.88 0.2357 0.03816

6500 20.7 19.38 47.93 0.2456 0.03811

CC 157 4x4 TOD 20" AT 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.9 12.40 39.38 0.2007 0.04005

4250 20.1 13.06 40.55 0.2061 0.04001

4500 20.3 13.70 41.72 0.2115 0.03998

4750 20.5 14.33 42.91 0.2169 0.03994

5000 20.7 14.95 44.10 0.2223 0.03990

5250 20.8 15.56 45.30 0.2278 0.03986

5500 21.0 16.16 46.51 0.2333 0.03982

6000 21.4 17.33 48.94 0.2444 0.03974

6500 21.8 18.45 51.40 0.2557 0.03966

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.8 12.51 37.89 0.1978 0.04015

4250 19.9 13.19 38.90 0.2026 0.04012

4500 20.1 13.86 39.90 0.2075 0.04009

4750 20.2 14.51 40.91 0.2124 0.04006

5000 20.4 15.16 41.92 0.2173 0.04003

5250 20.5 15.79 42.94 0.2221 0.04001

5500 20.7 16.42 43.95 0.2271 0.03998

6000 21.0 17.64 46.00 0.2369 0.03992

6500 21.3 18.82 48.05 0.2468 0.03986

CC 145 4x4 TOD 22" AS 3.5L V6 HYBRID 10R80MHT/9.75/TOD 4X4 2021+ F150 HD275/50R22 AS BSW D3IGA - General at 35 psi 4000 19.2 12.88 38.86 0.2030 0.03799

4250 19.4 13.57 39.89 0.2080 0.03796

4500 19.5 14.25 40.93 0.2131 0.03792

4750 19.7 14.92 41.97 0.2181 0.03788

5000 19.8 15.58 43.01 0.2232 0.03784

5250 20.0 16.22 44.05 0.2283 0.03781

5500 20.2 16.86 45.09 0.2334 0.03777

6000 20.5 18.11 47.18 0.2435 0.03769

6500 20.8 19.31 49.27 0.2537 0.03762
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

RC122 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.2 15.27 29.33 0.1279 0.03428

4250 16.3 16.07 30.33 0.1329 0.03425

4500 16.5 16.85 31.33 0.1379 0.03422

4750 16.7 17.61 32.35 0.1429 0.03420

5000 16.8 18.36 33.37 0.1480 0.03417

5250 17.0 19.10 34.39 0.1531 0.03414

5500 17.1 19.82 35.43 0.1582 0.03411

6000 17.5 21.22 37.51 0.1686 0.03405

6500 17.8 22.56 39.61 0.1791 0.03399

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.0 15.41 27.29 0.0981 0.03524

4250 16.2 16.22 28.29 0.1030 0.03521

4500 16.4 17.01 29.30 0.1080 0.03518

4750 16.5 17.77 30.31 0.1131 0.03516

5000 16.7 18.53 31.33 0.1181 0.03513

5250 16.8 19.27 32.36 0.1232 0.03510

5500 17.0 20.00 33.39 0.1284 0.03507

6000 17.3 21.40 35.47 0.1387 0.03501

6500 17.7 22.75 37.58 0.1492 0.03495

RC141 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.2 15.26 29.33 0.1280 0.03429

4250 16.4 16.06 30.33 0.1330 0.03426

4500 16.5 16.85 31.33 0.1380 0.03423

4750 16.7 17.61 32.35 0.1430 0.03420

5000 16.8 18.36 33.37 0.1481 0.03418

5250 17.0 19.10 34.39 0.1532 0.03415

5500 17.2 19.82 35.43 0.1583 0.03412

6000 17.5 21.21 37.51 0.1687 0.03406

6500 17.8 22.56 39.61 0.1792 0.03400

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.0 15.41 27.29 0.0982 0.03525

4250 16.2 16.21 28.29 0.1031 0.03522

4500 16.4 17.00 29.30 0.1081 0.03519

4750 16.5 17.77 30.31 0.1132 0.03516

5000 16.7 18.53 31.33 0.1182 0.03514

5250 16.8 19.27 32.36 0.1233 0.03511

5500 17.0 19.99 33.39 0.1285 0.03508

6000 17.3 21.40 35.47 0.1388 0.03502

6500 17.7 22.75 37.58 0.1493 0.03496

SC145 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.8 15.62 29.26 0.1273 0.03324

4250 16.0 16.43 30.26 0.1322 0.03321

4500 16.1 17.22 31.26 0.1373 0.03319

4750 16.3 18.00 32.28 0.1423 0.03316

5000 16.5 18.77 33.30 0.1474 0.03313

5250 16.6 19.51 34.32 0.1525 0.03310

5500 16.8 20.25 35.36 0.1576 0.03307

6000 17.1 21.66 37.44 0.1680 0.03301

6500 17.4 23.02 39.54 0.1784 0.03296

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.7 15.77 27.22 0.0974 0.03420

4250 15.8 16.59 28.22 0.1024 0.03417

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 5.0L P702
Comments

21MY 10 Month

Brake Drag Values expected to be updated at 3 Month timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



4500 16.0 17.38 29.23 0.1074 0.03415

4750 16.2 18.17 30.24 0.1124 0.03412

5000 16.3 18.94 31.26 0.1175 0.03409

5250 16.5 19.69 32.29 0.1226 0.03406

5500 16.6 20.43 33.32 0.1277 0.03403

6000 17.0 21.86 35.40 0.1381 0.03397

6500 17.3 23.22 37.51 0.1486 0.03392

SC163 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.7 14.81 29.42 0.1290 0.03571

4250 16.8 15.59 30.42 0.1340 0.03569

4500 17.0 16.35 31.43 0.1390 0.03566

4750 17.2 17.10 32.44 0.1440 0.03563

5000 17.3 17.84 33.46 0.1491 0.03560

5250 17.5 18.56 34.49 0.1542 0.03557

5500 17.6 19.26 35.52 0.1593 0.03554

6000 18.0 20.63 37.60 0.1697 0.03549

6500 18.3 21.94 39.71 0.1802 0.03543

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.5 14.95 27.39 0.0992 0.03667

4250 16.7 15.73 28.39 0.1041 0.03665

4500 16.9 16.50 29.39 0.1091 0.03662

4750 17.0 17.26 30.40 0.1142 0.03659

5000 17.2 17.99 31.43 0.1192 0.03656

5250 17.3 18.72 32.45 0.1243 0.03653

5500 17.5 19.43 33.48 0.1295 0.03650

6000 17.8 20.80 35.57 0.1398 0.03645

6500 18.2 22.13 37.67 0.1503 0.03639

CC145 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.5 15.91 29.20 0.1270 0.03238

4250 15.7 16.74 30.20 0.1319 0.03235

4500 15.8 17.55 31.21 0.1370 0.03232

4750 16.0 18.34 32.22 0.1420 0.03229

5000 16.2 19.11 33.24 0.1471 0.03227

5250 16.3 19.87 34.27 0.1522 0.03224

5500 16.5 20.61 35.30 0.1573 0.03221

6000 16.8 22.05 37.38 0.1677 0.03215

6500 17.1 23.42 39.49 0.1781 0.03209

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.4 16.07 27.17 0.0971 0.03334

4250 15.5 16.90 28.16 0.1021 0.03331

4500 15.7 17.72 29.17 0.1071 0.03328

4750 15.9 18.52 30.18 0.1121 0.03325

5000 16.0 19.29 31.20 0.1172 0.03323

5250 16.2 20.05 32.23 0.1223 0.03320

5500 16.3 20.80 33.26 0.1274 0.03317

6000 16.7 22.25 35.35 0.1378 0.03311

6500 17.0 23.63 37.45 0.1483 0.03305

CC157 4X2 17" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 16.0 15.42 29.30 0.1280 0.03381

4250 16.2 16.23 30.30 0.1330 0.03378

4500 16.3 17.01 31.30 0.1380 0.03376

4750 16.5 17.78 32.32 0.1430 0.03373

5000 16.7 18.54 33.34 0.1481 0.03370

5250 16.8 19.28 34.36 0.1532 0.03367

5500 17.0 20.01 35.40 0.1583 0.03364

6000 17.3 21.41 37.48 0.1687 0.03358

6500 17.6 22.76 39.58 0.1791 0.03353

5.0L 10R80/9.75 4X2 2021+ F150 HD 245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.9 15.57 27.26 0.0981 0.03477

4250 16.0 16.38 28.26 0.1031 0.03474

4500 16.2 17.17 29.27 0.1081 0.03472

4750 16.4 17.95 30.28 0.1131 0.03469

5000 16.5 18.71 31.30 0.1182 0.03466

5250 16.7 19.46 32.33 0.1233 0.03463

5500 16.8 20.19 33.36 0.1285 0.03460

6000 17.2 21.60 35.44 0.1388 0.03454

6500 17.5 22.96 37.55 0.1493 0.03449



RC122 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.11 35.98 0.1187 0.03578

4250 17.7 14.84 37.17 0.1222 0.03577

4500 17.9 15.56 38.36 0.1256 0.03576

4750 18.0 16.26 39.54 0.1290 0.03575

5000 18.2 16.96 40.71 0.1324 0.03574

5250 18.4 17.63 41.88 0.1358 0.03573

5500 18.6 18.30 43.04 0.1392 0.03572

6000 18.9 19.59 45.36 0.1459 0.03571

6500 19.3 20.85 47.65 0.1526 0.03569

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.4 14.24 34.02 0.0913 0.03664

4250 17.5 14.98 35.21 0.0947 0.03663

4500 17.7 15.70 36.40 0.0981 0.03662

4750 17.9 16.41 37.58 0.1015 0.03661

5000 18.1 17.10 38.75 0.1050 0.03660

5250 18.2 17.79 39.92 0.1083 0.03659

5500 18.4 18.46 41.08 0.1117 0.03658

6000 18.8 19.76 43.39 0.1184 0.03656

6500 19.1 21.02 45.69 0.1251 0.03654

RC141 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.11 35.99 0.1189 0.03579

4250 17.7 14.84 37.18 0.1223 0.03578

4500 17.9 15.56 38.36 0.1257 0.03577

4750 18.1 16.26 39.54 0.1292 0.03576

5000 18.2 16.95 40.71 0.1326 0.03575

5250 18.4 17.63 41.88 0.1359 0.03574

5500 18.6 18.29 43.04 0.1393 0.03574

6000 18.9 19.59 45.36 0.1460 0.03572

6500 19.3 20.84 47.65 0.1527 0.03570

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.4 14.24 34.02 0.0914 0.03665

4250 17.5 14.97 35.21 0.0948 0.03664

4500 17.7 15.70 36.40 0.0982 0.03663

4750 17.9 16.40 37.58 0.1017 0.03662

5000 18.1 17.10 38.75 0.1051 0.03661

5250 18.2 17.78 39.92 0.1084 0.03660

5500 18.4 18.45 41.08 0.1118 0.03659

6000 18.8 19.76 43.39 0.1185 0.03657

6500 19.1 21.02 45.69 0.1252 0.03656

SC145 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.2 14.41 35.92 0.1181 0.03475

4250 17.3 15.15 37.11 0.1216 0.03474

4500 17.5 15.88 38.29 0.1250 0.03473

4750 17.7 16.59 39.47 0.1284 0.03472

5000 17.9 17.29 40.64 0.1318 0.03471

5250 18.0 17.98 41.81 0.1352 0.03470

5500 18.2 18.66 42.97 0.1386 0.03469

6000 18.6 19.97 45.29 0.1453 0.03467

6500 18.9 21.25 47.58 0.1519 0.03465

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.0 14.54 33.95 0.0906 0.03560

4250 17.2 15.29 35.14 0.0941 0.03559

4500 17.4 16.03 36.33 0.0975 0.03558

4750 17.5 16.74 37.51 0.1009 0.03557

5000 17.7 17.45 38.68 0.1043 0.03557

5250 17.9 18.14 39.85 0.1077 0.03556

5500 18.1 18.82 41.01 0.1111 0.03555

6000 18.4 20.15 43.32 0.1178 0.03553

6500 18.7 21.43 45.62 0.1244 0.03551

SC163 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.72 36.08 0.1199 0.03722

4250 18.2 14.44 37.27 0.1233 0.03721

4500 18.4 15.14 38.45 0.1267 0.03720

4750 18.5 15.83 39.63 0.1302 0.03719

5000 18.7 16.50 40.81 0.1336 0.03718

5250 18.9 17.17 41.97 0.1369 0.03717

5500 19.1 17.82 43.14 0.1403 0.03716



6000 19.4 19.09 45.45 0.1470 0.03714

6500 19.8 20.32 47.75 0.1537 0.03713

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.9 13.84 34.12 0.0924 0.03807

4250 18.0 14.56 35.31 0.0958 0.03807

4500 18.2 15.27 36.49 0.0992 0.03806

4750 18.4 15.96 37.67 0.1027 0.03805

5000 18.6 16.64 38.84 0.1061 0.03804

5250 18.7 17.31 40.01 0.1094 0.03803

5500 18.9 17.97 41.18 0.1128 0.03802

6000 19.3 19.25 43.49 0.1195 0.03800

6500 19.6 20.49 45.78 0.1262 0.03798

CC145 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 16.9 14.66 35.86 0.1178 0.03389

4250 17.0 15.41 37.05 0.1213 0.03388

4500 17.2 16.15 38.23 0.1247 0.03387

4750 17.4 16.88 39.41 0.1281 0.03386

5000 17.6 17.58 40.59 0.1315 0.03385

5250 17.7 18.28 41.75 0.1349 0.03384

5500 17.9 18.97 42.92 0.1383 0.03383

6000 18.3 20.29 45.23 0.1450 0.03382

6500 18.6 21.58 47.53 0.1516 0.03380

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 16.7 14.80 33.90 0.0903 0.03475

4250 16.9 15.56 35.09 0.0938 0.03474

4500 17.1 16.30 36.27 0.0972 0.03473

4750 17.2 17.03 37.45 0.1006 0.03472

5000 17.4 17.75 38.62 0.1040 0.03471

5250 17.6 18.45 39.79 0.1074 0.03470

5500 17.8 19.13 40.96 0.1108 0.03469

6000 18.1 20.48 43.27 0.1175 0.03467

6500 18.5 21.77 45.56 0.1241 0.03465

CC157 4X2 17" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.4 14.24 35.96 0.1188 0.03532

4250 17.5 14.98 37.15 0.1223 0.03531

4500 17.7 15.70 38.33 0.1257 0.03531

4750 17.9 16.40 39.51 0.1291 0.03530

5000 18.1 17.10 40.68 0.1325 0.03529

5250 18.2 17.78 41.85 0.1359 0.03528

5500 18.4 18.45 43.01 0.1393 0.03527

6000 18.8 19.76 45.33 0.1460 0.03525

6500 19.1 21.02 47.62 0.1526 0.03523

5.0L 10R80/9.75 4X2 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.2 14.37 33.99 0.0913 0.03618

4250 17.4 15.11 35.18 0.0948 0.03617

4500 17.6 15.84 36.37 0.0982 0.03616

4750 17.7 16.55 37.55 0.1016 0.03615

5000 17.9 17.25 38.72 0.1050 0.03614

5250 18.1 17.94 39.89 0.1084 0.03613

5500 18.3 18.61 41.05 0.1118 0.03613

6000 18.6 19.93 43.36 0.1185 0.03611

6500 19.0 21.19 45.66 0.1252 0.03609

SC145 4X2 18" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.1 15.37 30.30 0.1333 0.03345

4250 16.2 16.18 31.29 0.1383 0.03341

4500 16.4 16.97 32.28 0.1433 0.03338

4750 16.5 17.75 33.28 0.1483 0.03334

5000 16.7 18.51 34.27 0.1533 0.03330

5250 16.8 19.26 35.27 0.1583 0.03327

5500 17.0 19.99 36.28 0.1633 0.03323

6000 17.3 21.42 38.29 0.1734 0.03315

6500 17.6 22.79 40.30 0.1836 0.03308

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.9 15.52 28.26 0.1035 0.03441

4250 16.1 16.33 29.25 0.1085 0.03437

4500 16.2 17.13 30.25 0.1135 0.03433

4750 16.4 17.91 31.24 0.1185 0.03430

5000 16.5 18.68 32.24 0.1235 0.03426



5250 16.7 19.43 33.24 0.1285 0.03422

5500 16.9 20.17 34.24 0.1335 0.03419

6000 17.2 21.61 36.25 0.1436 0.03411

6500 17.5 22.99 38.27 0.1537 0.03404

SC163 4X2 18" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.9 14.60 30.46 0.1351 0.03592

4250 17.1 15.37 31.45 0.1400 0.03589

4500 17.2 16.13 32.45 0.1450 0.03585

4750 17.4 16.88 33.44 0.1500 0.03581

5000 17.5 17.61 34.44 0.1550 0.03577

5250 17.7 18.32 35.44 0.1601 0.03574

5500 17.9 19.03 36.44 0.1651 0.03570

6000 18.2 20.41 38.45 0.1752 0.03562

6500 18.5 21.74 40.47 0.1853 0.03555

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.8 14.73 28.43 0.1052 0.03688

4250 16.9 15.51 29.42 0.1102 0.03684

4500 17.1 16.27 30.41 0.1152 0.03681

4750 17.2 17.02 31.41 0.1202 0.03677

5000 17.4 17.76 32.40 0.1252 0.03673

5250 17.6 18.48 33.40 0.1302 0.03670

5500 17.7 19.19 34.40 0.1353 0.03666

6000 18.0 20.58 36.41 0.1454 0.03658

6500 18.3 21.91 38.43 0.1555 0.03651

CC145 4X2 18" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.8 15.66 30.24 0.1330 0.03259

4250 15.9 16.48 31.23 0.1380 0.03255

4500 16.1 17.29 32.22 0.1430 0.03251

4750 16.2 18.07 33.22 0.1480 0.03248

5000 16.4 18.85 34.22 0.1530 0.03244

5250 16.5 19.61 35.22 0.1580 0.03240

5500 16.7 20.35 36.22 0.1630 0.03237

6000 17.0 21.79 38.23 0.1731 0.03229

6500 17.3 23.18 40.25 0.1833 0.03222

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.6 15.81 28.21 0.1032 0.03355

4250 15.8 16.64 29.20 0.1082 0.03351

4500 15.9 17.45 30.19 0.1132 0.03347

4750 16.1 18.24 31.18 0.1182 0.03344

5000 16.2 19.02 32.18 0.1232 0.03340

5250 16.4 19.79 33.18 0.1282 0.03336

5500 16.6 20.54 34.18 0.1332 0.03332

6000 16.9 21.99 36.19 0.1433 0.03325

6500 17.2 23.39 38.21 0.1534 0.03317

CC157 4X2 18" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.3 15.19 30.34 0.1340 0.03402

4250 16.4 15.98 31.33 0.1390 0.03399

4500 16.6 16.77 32.32 0.1440 0.03395

4750 16.7 17.54 33.32 0.1490 0.03391

5000 16.9 18.29 34.31 0.1540 0.03388

5250 17.0 19.03 35.31 0.1590 0.03384

5500 17.2 19.76 36.31 0.1641 0.03380

6000 17.5 21.17 38.32 0.1741 0.03373

6500 17.8 22.54 40.34 0.1843 0.03365

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.1 15.33 28.30 0.1042 0.03498

4250 16.3 16.13 29.29 0.1092 0.03494

4500 16.4 16.92 30.28 0.1142 0.03491

4750 16.6 17.70 31.28 0.1192 0.03487

5000 16.7 18.46 32.28 0.1242 0.03483

5250 16.9 19.20 33.28 0.1292 0.03480

5500 17.1 19.93 34.28 0.1342 0.03476

6000 17.4 21.36 36.29 0.1443 0.03468

6500 17.7 22.73 38.31 0.1544 0.03461

RC141 4X2 18" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.75 37.38 0.1274 0.03644

4250 18.2 14.45 38.70 0.1315 0.03642

4500 18.4 15.13 40.02 0.1355 0.03641



4750 18.6 15.81 41.33 0.1396 0.03639

5000 18.8 16.46 42.64 0.1436 0.03638

5250 19.0 17.11 43.95 0.1476 0.03637

5500 19.2 17.74 45.25 0.1516 0.03635

6000 19.5 18.97 47.84 0.1596 0.03632

6500 19.9 20.14 50.43 0.1675 0.03630

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.8 13.91 36.04 0.1233 0.03645

4250 18.0 14.62 37.28 0.1271 0.03644

4500 18.1 15.32 38.51 0.1309 0.03642

4750 18.3 16.01 39.75 0.1347 0.03641

5000 18.5 16.68 40.98 0.1385 0.03640

5250 18.7 17.35 42.21 0.1423 0.03638

5500 18.9 18.00 43.43 0.1460 0.03637

6000 19.3 19.26 45.87 0.1535 0.03635

6500 19.6 20.47 48.30 0.1610 0.03632

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.8 13.88 35.48 0.1019 0.03721

4250 18.0 14.58 36.80 0.1059 0.03720

4500 18.2 15.27 38.12 0.1100 0.03718

4750 18.4 15.95 39.43 0.1140 0.03717

5000 18.6 16.61 40.74 0.1180 0.03715

5250 18.8 17.26 42.05 0.1221 0.03714

5500 19.0 17.89 43.35 0.1261 0.03713

6000 19.4 19.13 45.95 0.1340 0.03710

6500 19.8 20.31 48.53 0.1420 0.03707

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.6 14.03 34.14 0.0977 0.03723

4250 17.8 14.76 35.38 0.1016 0.03721

4500 18.0 15.46 36.62 0.1054 0.03720

4750 18.2 16.16 37.85 0.1091 0.03719

5000 18.4 16.84 39.08 0.1129 0.03717

5250 18.5 17.50 40.31 0.1167 0.03716

5500 18.7 18.15 41.53 0.1205 0.03715

6000 19.1 19.42 43.97 0.1280 0.03712

6500 19.5 20.65 46.40 0.1354 0.03709

SC145 4X2 18" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.6 14.03 37.31 0.1267 0.03539

4250 17.8 14.74 38.63 0.1308 0.03538

4500 18.0 15.44 39.95 0.1348 0.03536

4750 18.2 16.12 41.26 0.1388 0.03535

5000 18.4 16.79 42.57 0.1429 0.03533

5250 18.6 17.44 43.88 0.1469 0.03532

5500 18.8 18.08 45.18 0.1509 0.03531

6000 19.2 19.32 47.78 0.1589 0.03528

6500 19.6 20.52 50.36 0.1668 0.03525

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.4 14.20 35.97 0.1226 0.03540

4250 17.6 14.92 37.21 0.1264 0.03539

4500 17.8 15.63 38.45 0.1302 0.03538

4750 18.0 16.33 39.68 0.1340 0.03536

5000 18.2 17.02 40.91 0.1378 0.03535

5250 18.3 17.69 42.14 0.1415 0.03534

5500 18.5 18.35 43.36 0.1453 0.03533

6000 18.9 19.63 45.80 0.1528 0.03530

6500 19.3 20.86 48.23 0.1602 0.03527

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.5 14.16 35.41 0.1011 0.03617

4250 17.6 14.88 36.74 0.1052 0.03615

4500 17.8 15.58 38.05 0.1092 0.03614

4750 18.0 16.27 39.36 0.1133 0.03612

5000 18.2 16.94 40.67 0.1173 0.03611

5250 18.4 17.60 41.98 0.1213 0.03610

5500 18.6 18.24 43.28 0.1253 0.03608

6000 19.0 19.49 45.88 0.1333 0.03605

6500 19.4 20.69 48.46 0.1412 0.03603

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.2 14.33 34.07 0.0970 0.03618



4250 17.4 15.06 35.31 0.1008 0.03617

4500 17.6 15.78 36.55 0.1046 0.03615

4750 17.8 16.49 37.78 0.1084 0.03614

5000 18.0 17.17 39.01 0.1122 0.03613

5250 18.2 17.85 40.24 0.1160 0.03611

5500 18.4 18.51 41.46 0.1197 0.03610

6000 18.7 19.80 43.90 0.1272 0.03607

6500 19.1 21.04 46.33 0.1347 0.03605

SC163 4X2 18" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.5 13.38 37.48 0.1284 0.03786

4250 18.7 14.07 38.80 0.1325 0.03785

4500 18.9 14.74 40.11 0.1366 0.03783

4750 19.1 15.39 41.43 0.1406 0.03782

5000 19.3 16.04 42.74 0.1446 0.03781

5250 19.5 16.67 44.04 0.1486 0.03779

5500 19.7 17.29 45.34 0.1526 0.03778

6000 20.0 18.50 47.94 0.1606 0.03775

6500 20.4 19.66 50.52 0.1685 0.03772

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.3 13.53 36.13 0.1243 0.03788

4250 18.5 14.23 37.37 0.1281 0.03786

4500 18.6 14.92 38.61 0.1319 0.03785

4750 18.8 15.59 39.84 0.1357 0.03784

5000 19.0 16.25 41.07 0.1395 0.03782

5250 19.2 16.90 42.30 0.1433 0.03781

5500 19.4 17.54 43.52 0.1470 0.03780

6000 19.7 18.78 45.96 0.1545 0.03777

6500 20.1 19.97 48.39 0.1620 0.03775

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.3 13.50 35.58 0.1029 0.03864

4250 18.5 14.19 36.90 0.1069 0.03862

4500 18.7 14.87 38.22 0.1110 0.03861

4750 18.9 15.53 39.53 0.1150 0.03860

5000 19.1 16.18 40.84 0.1190 0.03858

5250 19.3 16.81 42.14 0.1231 0.03857

5500 19.5 17.44 43.45 0.1271 0.03855

6000 19.9 18.65 46.04 0.1350 0.03853

6500 20.3 19.82 48.62 0.1430 0.03850

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.1 13.65 34.23 0.0987 0.03865

4250 18.3 14.36 35.47 0.1026 0.03864

4500 18.5 15.05 36.71 0.1064 0.03863

4750 18.7 15.73 37.94 0.1101 0.03861

5000 18.8 16.39 39.17 0.1139 0.03860

5250 19.0 17.05 40.40 0.1177 0.03859

5500 19.2 17.69 41.62 0.1215 0.03857

6000 19.6 18.93 44.06 0.1290 0.03855

6500 19.9 20.14 46.49 0.1364 0.03852

CC145 4X2 18" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.3 14.27 37.26 0.1264 0.03454

4250 17.5 14.99 38.58 0.1305 0.03452

4500 17.7 15.69 39.90 0.1345 0.03451

4750 17.9 16.38 41.21 0.1386 0.03450

5000 18.1 17.06 42.52 0.1426 0.03448

5250 18.3 17.72 43.82 0.1466 0.03447

5500 18.5 18.37 45.12 0.1506 0.03445

6000 18.9 19.62 47.72 0.1586 0.03443

6500 19.3 20.83 50.30 0.1665 0.03440

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.1 14.44 35.91 0.1223 0.03455

4250 17.3 15.18 37.15 0.1261 0.03454

4500 17.5 15.90 38.39 0.1299 0.03453

4750 17.7 16.61 39.62 0.1337 0.03451

5000 17.9 17.30 40.85 0.1375 0.03450

5250 18.0 17.98 42.08 0.1412 0.03449

5500 18.2 18.65 43.30 0.1450 0.03447

6000 18.6 19.94 45.74 0.1525 0.03445



6500 19.0 21.18 48.17 0.1600 0.03442

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.2 14.41 35.36 0.1008 0.03531

4250 17.4 15.13 36.68 0.1049 0.03530

4500 17.6 15.84 38.00 0.1090 0.03529

4750 17.8 16.54 39.31 0.1130 0.03527

5000 17.9 17.22 40.62 0.1170 0.03526

5250 18.1 17.88 41.92 0.1210 0.03524

5500 18.3 18.53 43.23 0.1250 0.03523

6000 18.7 19.80 45.82 0.1330 0.03520

6500 19.1 21.01 48.40 0.1409 0.03517

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.0 14.58 34.01 0.0967 0.03533

4250 17.1 15.32 35.25 0.1005 0.03531

4500 17.3 16.05 36.49 0.1043 0.03530

4750 17.5 16.76 37.72 0.1081 0.03529

5000 17.7 17.46 38.95 0.1119 0.03528

5250 17.9 18.14 40.18 0.1157 0.03526

5500 18.1 18.81 41.41 0.1194 0.03525

6000 18.4 20.12 43.84 0.1269 0.03522

6500 18.8 21.37 46.27 0.1344 0.03520

CC157 4X2 18" LT 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.8 13.87 37.35 0.1274 0.03597

4250 18.0 14.58 38.67 0.1315 0.03596

4500 18.2 15.27 39.99 0.1355 0.03594

4750 18.4 15.94 41.30 0.1396 0.03593

5000 18.6 16.60 42.61 0.1436 0.03592

5250 18.8 17.25 43.92 0.1476 0.03590

5500 19.0 17.89 45.22 0.1516 0.03589

6000 19.4 19.12 47.81 0.1596 0.03586

6500 19.8 20.31 50.40 0.1675 0.03583

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.6 14.03 36.01 0.1233 0.03599

4250 17.8 14.75 37.25 0.1271 0.03597

4500 18.0 15.46 38.48 0.1309 0.03596

4750 18.2 16.15 39.72 0.1347 0.03595

5000 18.4 16.83 40.95 0.1385 0.03593

5250 18.5 17.49 42.18 0.1422 0.03592

5500 18.7 18.15 43.40 0.1460 0.03591

6000 19.1 19.42 45.84 0.1535 0.03588

6500 19.5 20.64 48.27 0.1610 0.03586

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.7 14.00 35.45 0.1019 0.03675

4250 17.9 14.71 36.77 0.1059 0.03673

4500 18.1 15.41 38.09 0.1100 0.03672

4750 18.2 16.08 39.40 0.1140 0.03671

5000 18.4 16.75 40.71 0.1180 0.03669

5250 18.6 17.40 42.02 0.1220 0.03668

5500 18.8 18.05 43.32 0.1260 0.03666

6000 19.2 19.28 45.92 0.1340 0.03664

6500 19.6 20.48 48.50 0.1420 0.03661

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.5 14.16 34.11 0.0977 0.03676

4250 17.6 14.89 35.35 0.1015 0.03675

4500 17.8 15.60 36.59 0.1053 0.03674

4750 18.0 16.30 37.82 0.1091 0.03672

5000 18.2 16.98 39.05 0.1129 0.03671

5250 18.4 17.65 40.28 0.1167 0.03670

5500 18.6 18.31 41.50 0.1204 0.03668

6000 18.9 19.59 43.94 0.1279 0.03666

6500 19.3 20.82 46.37 0.1354 0.03663

SC145 4X2 20" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.5 15.01 29.41 0.1164 0.03530

4250 16.6 15.80 30.43 0.1205 0.03528

4500 16.8 16.58 31.45 0.1246 0.03526

4750 16.9 17.33 32.48 0.1288 0.03524

5000 17.1 18.08 33.52 0.1329 0.03521

5250 17.3 18.81 34.56 0.1371 0.03519



5500 17.4 19.52 35.60 0.1414 0.03517

6000 17.7 20.91 37.72 0.1499 0.03512

6500 18.1 22.24 39.85 0.1585 0.03508

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.3 15.17 27.54 0.0915 0.03605

4250 16.5 15.96 28.55 0.0956 0.03603

4500 16.6 16.74 29.57 0.0998 0.03600

4750 16.8 17.51 30.60 0.1039 0.03598

5000 16.9 18.26 31.64 0.1081 0.03596

5250 17.1 18.99 32.68 0.1123 0.03594

5500 17.2 19.71 33.73 0.1165 0.03592

6000 17.6 21.11 35.84 0.1250 0.03587

6500 17.9 22.45 37.97 0.1336 0.03583

SC163 4X2 20" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 17.3 14.27 29.58 0.1181 0.03777

4250 17.5 15.03 30.59 0.1222 0.03775

4500 17.6 15.77 31.61 0.1264 0.03773

4750 17.8 16.50 32.64 0.1305 0.03771

5000 18.0 17.21 33.68 0.1347 0.03769

5250 18.1 17.92 34.72 0.1389 0.03766

5500 18.3 18.60 35.77 0.1431 0.03764

6000 18.6 19.94 37.88 0.1516 0.03760

6500 18.9 21.23 40.01 0.1602 0.03755

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 17.2 14.41 27.70 0.0933 0.03852

4250 17.3 15.17 28.72 0.0974 0.03850

4500 17.5 15.92 29.74 0.1015 0.03848

4750 17.6 16.65 30.77 0.1056 0.03846

5000 17.8 17.38 31.80 0.1098 0.03843

5250 17.9 18.08 32.85 0.1140 0.03841

5500 18.1 18.78 33.89 0.1182 0.03839

6000 18.4 20.13 36.00 0.1267 0.03834

6500 18.8 21.42 38.13 0.1353 0.03830

CC145 4X2 20" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.2 15.29 29.36 0.1161 0.03445

4250 16.3 16.09 30.37 0.1202 0.03443

4500 16.5 16.87 31.40 0.1243 0.03441

4750 16.6 17.64 32.42 0.1285 0.03438

5000 16.8 18.39 33.46 0.1327 0.03436

5250 17.0 19.13 34.50 0.1369 0.03434

5500 17.1 19.85 35.55 0.1411 0.03432

6000 17.4 21.26 37.66 0.1496 0.03427

6500 17.8 22.61 39.79 0.1582 0.03423

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.0 15.44 27.48 0.0912 0.03520

4250 16.2 16.25 28.50 0.0953 0.03518

4500 16.3 17.04 29.52 0.0995 0.03515

4750 16.5 17.82 30.55 0.1036 0.03513

5000 16.6 18.58 31.58 0.1078 0.03511

5250 16.8 19.32 32.63 0.1120 0.03509

5500 17.0 20.05 33.67 0.1162 0.03506

6000 17.3 21.46 35.78 0.1247 0.03502

6500 17.6 22.82 37.91 0.1333 0.03497

CC157 4X2 20" AS 5.0L 10R80/8.8 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.7 14.83 29.45 0.1171 0.03588

4250 16.8 15.61 30.47 0.1212 0.03586

4500 17.0 16.38 31.49 0.1253 0.03584

4750 17.1 17.13 32.52 0.1295 0.03582

5000 17.3 17.86 33.56 0.1337 0.03580

5250 17.5 18.59 34.60 0.1379 0.03577

5500 17.6 19.29 35.64 0.1421 0.03575

6000 17.9 20.67 37.75 0.1506 0.03571

6500 18.3 21.99 39.89 0.1592 0.03566

5.0L 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.5 14.98 27.57 0.0923 0.03663

4250 16.7 15.77 28.59 0.0964 0.03661

4500 16.8 16.54 29.61 0.1005 0.03659

4750 17.0 17.30 30.64 0.1046 0.03657



5000 17.1 18.04 31.68 0.1088 0.03654

5250 17.3 18.77 32.72 0.1130 0.03652

5500 17.5 19.48 33.77 0.1172 0.03650

6000 17.8 20.86 35.88 0.1257 0.03645

6500 18.1 22.19 38.01 0.1343 0.03641

RC122 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.5 14.09 29.64 0.2164 0.03646

4250 17.7 14.82 30.85 0.2207 0.03643

4500 17.9 15.53 32.06 0.2250 0.03640

4750 18.1 16.23 33.27 0.2293 0.03638

5000 18.3 16.91 34.49 0.2336 0.03635

5250 18.5 17.58 35.72 0.2380 0.03632

5500 18.6 18.24 36.95 0.2424 0.03629

6000 19.0 19.51 39.43 0.2511 0.03623

6500 19.4 20.73 41.92 0.2600 0.03617

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.8 13.85 31.64 0.1805 0.03728

4250 18.0 14.57 32.84 0.1848 0.03725

4500 18.2 15.27 34.05 0.1891 0.03722

4750 18.4 15.96 35.27 0.1934 0.03719

5000 18.6 16.64 36.49 0.1977 0.03716

5250 18.8 17.30 37.72 0.2021 0.03713

5500 18.9 17.95 38.95 0.2065 0.03710

6000 19.3 19.21 41.43 0.2152 0.03704

6500 19.7 20.42 43.92 0.2241 0.03698

RC141 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.5 14.14 29.63 0.2163 0.03627

4250 17.7 14.87 30.83 0.2205 0.03624

4500 17.8 15.59 32.04 0.2248 0.03621

4750 18.0 16.29 33.26 0.2292 0.03618

5000 18.2 16.97 34.48 0.2335 0.03615

5250 18.4 17.65 35.71 0.2378 0.03612

5500 18.6 18.30 36.94 0.2422 0.03609

6000 18.9 19.58 39.42 0.2510 0.03603

6500 19.3 20.80 41.91 0.2599 0.03597

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.8 13.90 31.63 0.1804 0.03709

4250 18.0 14.62 32.83 0.1846 0.03706

4500 18.1 15.33 34.04 0.1889 0.03703

4750 18.3 16.02 35.26 0.1932 0.03700

5000 18.5 16.70 36.48 0.1976 0.03697

5250 18.7 17.36 37.70 0.2019 0.03694

5500 18.9 18.01 38.94 0.2063 0.03691

6000 19.2 19.27 41.41 0.2151 0.03685

6500 19.6 20.48 43.91 0.2240 0.03679

SC145 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.4 14.24 29.61 0.2164 0.03591

4250 17.5 14.97 30.81 0.2207 0.03588

4500 17.7 15.69 32.02 0.2250 0.03585

4750 17.9 16.40 33.24 0.2293 0.03582

5000 18.1 17.09 34.46 0.2336 0.03579

5250 18.3 17.76 35.68 0.2380 0.03576

5500 18.4 18.42 36.92 0.2424 0.03573

6000 18.8 19.71 39.39 0.2512 0.03567

6500 19.2 20.93 41.89 0.2600 0.03561

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.7 14.00 31.60 0.1805 0.03672

4250 17.8 14.73 32.81 0.1848 0.03669

4500 18.0 15.44 34.02 0.1891 0.03666

4750 18.2 16.13 35.23 0.1934 0.03663

5000 18.4 16.81 36.45 0.1977 0.03660

5250 18.6 17.48 37.68 0.2021 0.03657

5500 18.7 18.13 38.91 0.2065 0.03654

6000 19.1 19.40 41.39 0.2153 0.03648

6500 19.5 20.62 43.88 0.2241 0.03642

SC163 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 18.5 13.39 29.82 0.2185 0.03910

4250 18.6 14.09 31.02 0.2228 0.03907



4500 18.8 14.77 32.23 0.2271 0.03904

4750 19.0 15.45 33.45 0.2314 0.03901

5000 19.2 16.10 34.67 0.2358 0.03898

5250 19.4 16.75 35.90 0.2401 0.03895

5500 19.6 17.38 37.13 0.2445 0.03892

6000 19.9 18.61 39.60 0.2533 0.03886

6500 20.3 19.79 42.10 0.2622 0.03880

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 18.8 13.17 31.81 0.1826 0.03992

4250 18.9 13.86 33.02 0.1869 0.03989

4500 19.1 14.54 34.23 0.1912 0.03986

4750 19.3 15.21 35.44 0.1955 0.03983

5000 19.5 15.86 36.67 0.1999 0.03980

5250 19.7 16.49 37.89 0.2042 0.03977

5500 19.9 17.12 39.12 0.2086 0.03974

6000 20.2 18.34 41.60 0.2174 0.03968

6500 20.6 19.51 44.09 0.2263 0.03962

CC145 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 16.9 14.61 29.52 0.2156 0.03465

4250 17.1 15.36 30.73 0.2199 0.03462

4500 17.3 16.09 31.94 0.2242 0.03459

4750 17.5 16.81 33.15 0.2285 0.03456

5000 17.6 17.51 34.37 0.2329 0.03453

5250 17.8 18.20 35.60 0.2372 0.03450

5500 18.0 18.87 36.83 0.2416 0.03447

6000 18.4 20.17 39.31 0.2504 0.03441

6500 18.8 21.42 41.80 0.2592 0.03435

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.2 14.35 31.52 0.1797 0.03546

4250 17.4 15.09 32.72 0.1840 0.03544

4500 17.6 15.82 33.93 0.1883 0.03541

4750 17.8 16.52 35.15 0.1926 0.03538

5000 17.9 17.22 36.37 0.1970 0.03535

5250 18.1 17.90 37.60 0.2013 0.03532

5500 18.3 18.56 38.83 0.2057 0.03529

6000 18.7 19.85 41.31 0.2145 0.03523

6500 19.1 21.08 43.80 0.2233 0.03517

CC157 4x4 ESOF 17" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.1 14.44 29.56 0.2160 0.03523

4250 17.3 15.18 30.77 0.2203 0.03520

4500 17.5 15.91 31.98 0.2246 0.03517

4750 17.7 16.62 33.19 0.2289 0.03514

5000 17.8 17.31 34.41 0.2333 0.03512

5250 18.0 17.99 35.64 0.2376 0.03509

5500 18.2 18.66 36.87 0.2420 0.03506

6000 18.6 19.95 39.35 0.2508 0.03500

6500 19.0 21.19 41.84 0.2596 0.03494

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD 265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.4 14.19 31.56 0.1801 0.03605

4250 17.6 14.92 32.76 0.1844 0.03602

4500 17.8 15.64 33.97 0.1887 0.03599

4750 18.0 16.34 35.19 0.1930 0.03596

5000 18.1 17.03 36.41 0.1974 0.03593

5250 18.3 17.70 37.64 0.2017 0.03590

5500 18.5 18.36 38.87 0.2061 0.03587

6000 18.9 19.64 41.35 0.2149 0.03581

6500 19.3 20.86 43.84 0.2237 0.03575

RC122 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.2 13.60 32.81 0.2142 0.03711

4250 18.4 14.31 34.00 0.2176 0.03710

4500 18.5 15.01 35.19 0.2211 0.03709

4750 18.7 15.69 36.37 0.2245 0.03708

5000 18.9 16.37 37.54 0.2279 0.03707

5250 19.1 17.02 38.71 0.2313 0.03707

5500 19.2 17.67 39.87 0.2346 0.03706

6000 19.6 18.94 42.18 0.2413 0.03704

6500 19.9 20.16 44.48 0.2480 0.03702



5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.5 13.38 34.81 0.1783 0.03793

4250 18.7 14.08 36.00 0.1817 0.03792

4500 18.8 14.77 37.18 0.1852 0.03791

4750 19.0 15.45 38.36 0.1886 0.03790

5000 19.2 16.11 39.54 0.1920 0.03789

5250 19.4 16.76 40.70 0.1954 0.03788

5500 19.5 17.40 41.87 0.1987 0.03787

6000 19.9 18.66 44.18 0.2054 0.03785

6500 20.2 19.86 46.48 0.2121 0.03784

RC141 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.1 13.65 32.80 0.2141 0.03692

4250 18.3 14.36 33.99 0.2175 0.03691

4500 18.5 15.06 35.18 0.2209 0.03690

4750 18.6 15.75 36.35 0.2244 0.03689

5000 18.8 16.42 37.53 0.2278 0.03688

5250 19.0 17.09 38.69 0.2311 0.03687

5500 19.2 17.74 39.86 0.2345 0.03686

6000 19.5 19.00 42.17 0.2412 0.03685

6500 19.9 20.23 44.47 0.2479 0.03683

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.4 13.43 34.80 0.1782 0.03774

4250 18.6 14.13 35.99 0.1816 0.03773

4500 18.8 14.82 37.17 0.1850 0.03772

4750 18.9 15.50 38.35 0.1885 0.03771

5000 19.1 16.17 39.52 0.1919 0.03770

5250 19.3 16.82 40.69 0.1952 0.03769

5500 19.5 17.46 41.85 0.1986 0.03768

6000 19.8 18.72 44.17 0.2053 0.03766

6500 20.2 19.93 46.46 0.2120 0.03764

SC145 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.74 32.78 0.2142 0.03656

4250 18.2 14.46 33.97 0.2177 0.03655

4500 18.3 15.16 35.15 0.2211 0.03654

4750 18.5 15.85 36.33 0.2245 0.03653

5000 18.7 16.53 37.50 0.2279 0.03652

5250 18.9 17.20 38.67 0.2313 0.03651

5500 19.0 17.85 39.83 0.2347 0.03650

6000 19.4 19.12 42.15 0.2414 0.03648

6500 19.7 20.35 44.44 0.2480 0.03647

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.3 13.52 34.77 0.1783 0.03737

4250 18.5 14.23 35.96 0.1818 0.03736

4500 18.6 14.92 37.15 0.1852 0.03735

4750 18.8 15.60 38.33 0.1886 0.03735

5000 19.0 16.27 39.50 0.1920 0.03734

5250 19.2 16.93 40.67 0.1954 0.03733

5500 19.3 17.57 41.83 0.1988 0.03732

6000 19.7 18.83 44.14 0.2055 0.03730

6500 20.0 20.05 46.44 0.2121 0.03728

SC163 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 19.1 12.95 32.99 0.2163 0.03975

4250 19.3 13.63 34.18 0.2198 0.03974

4500 19.4 14.30 35.36 0.2232 0.03973

4750 19.6 14.96 36.54 0.2266 0.03972

5000 19.8 15.61 37.71 0.2300 0.03971

5250 20.0 16.24 38.88 0.2334 0.03970

5500 20.1 16.87 40.05 0.2368 0.03969

6000 20.5 18.09 42.36 0.2435 0.03968

6500 20.8 19.27 44.66 0.2502 0.03966

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 19.4 12.75 34.98 0.1804 0.04057

4250 19.6 13.42 36.18 0.1839 0.04056

4500 19.7 14.08 37.36 0.1873 0.04055

4750 19.9 14.73 38.54 0.1907 0.04054

5000 20.1 15.37 39.71 0.1941 0.04053

5250 20.3 16.00 40.88 0.1975 0.04052

5500 20.4 16.62 42.04 0.2009 0.04051



6000 20.8 17.83 44.36 0.2076 0.04049

6500 21.1 19.00 46.65 0.2143 0.04047

CC145 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.09 32.69 0.2134 0.03530

4250 17.7 14.82 33.88 0.2169 0.03529

4500 17.9 15.53 35.07 0.2203 0.03528

4750 18.1 16.23 36.25 0.2237 0.03527

5000 18.3 16.93 37.42 0.2271 0.03526

5250 18.4 17.60 38.59 0.2305 0.03526

5500 18.6 18.27 39.75 0.2339 0.03525

6000 19.0 19.56 42.06 0.2406 0.03523

6500 19.3 20.81 44.36 0.2472 0.03521

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.8 13.85 34.69 0.1775 0.03612

4250 18.0 14.57 35.88 0.1810 0.03611

4500 18.2 15.28 37.07 0.1844 0.03610

4750 18.4 15.97 38.24 0.1878 0.03609

5000 18.6 16.65 39.42 0.1912 0.03608

5250 18.7 17.32 40.58 0.1946 0.03607

5500 18.9 17.98 41.75 0.1980 0.03606

6000 19.3 19.26 44.06 0.2047 0.03604

6500 19.6 20.49 46.36 0.2113 0.03603

CC157 4x4 ESOF 17" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 17.8 13.92 32.73 0.2138 0.03589

4250 17.9 14.65 33.92 0.2173 0.03588

4500 18.1 15.36 35.11 0.2207 0.03587

4750 18.3 16.05 36.29 0.2241 0.03586

5000 18.5 16.74 37.46 0.2275 0.03585

5250 18.6 17.41 38.63 0.2309 0.03584

5500 18.8 18.07 39.79 0.2343 0.03583

6000 19.2 19.36 42.10 0.2410 0.03581

6500 19.5 20.60 44.40 0.2477 0.03579

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD LT265/70R17 AT D3KFS - General at 41 psi 4000 18.0 13.70 34.73 0.1779 0.03670

4250 18.2 14.41 35.92 0.1814 0.03669

4500 18.4 15.11 37.10 0.1848 0.03668

4750 18.6 15.80 38.28 0.1882 0.03667

5000 18.8 16.47 39.46 0.1916 0.03666

5250 18.9 17.13 40.62 0.1950 0.03666

5500 19.1 17.79 41.79 0.1984 0.03665

6000 19.5 19.06 44.10 0.2051 0.03663

6500 19.8 20.29 46.40 0.2117 0.03661

SC145 4x4 ESOF 18" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.3 14.32 27.36 0.2172 0.03649

4250 17.4 15.08 28.41 0.2217 0.03646

4500 17.6 15.82 29.46 0.2262 0.03643

4750 17.7 16.55 30.52 0.2307 0.03640

5000 17.9 17.26 31.58 0.2352 0.03637

5250 18.1 17.96 32.65 0.2398 0.03634

5500 18.2 18.65 33.72 0.2443 0.03631

6000 18.6 19.98 35.88 0.2535 0.03626

6500 18.9 21.26 38.05 0.2627 0.03620

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.2 14.36 26.22 0.2159 0.03683

4250 17.4 15.11 27.29 0.2207 0.03683

4500 17.6 15.84 28.37 0.2256 0.03682

4750 17.7 16.55 29.46 0.2305 0.03681

5000 17.9 17.25 30.56 0.2354 0.03681

5250 18.1 17.93 31.68 0.2404 0.03680

5500 18.3 18.60 32.80 0.2455 0.03680

6000 18.6 19.89 35.07 0.2557 0.03678

6500 19.0 21.13 37.38 0.2661 0.03677

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.5 14.09 29.33 0.1822 0.03727

4250 17.7 14.83 30.38 0.1867 0.03724

4500 17.9 15.56 31.43 0.1911 0.03721

4750 18.0 16.28 32.49 0.1957 0.03718

5000 18.2 16.98 33.55 0.2002 0.03716



5250 18.4 17.67 34.62 0.2047 0.03713

5500 18.5 18.35 35.69 0.2093 0.03710

6000 18.8 19.67 37.85 0.2185 0.03704

6500 19.2 20.94 40.02 0.2277 0.03698

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.5 14.13 28.19 0.1808 0.03761

4250 17.7 14.86 29.26 0.1857 0.03761

4500 17.8 15.58 30.34 0.1905 0.03760

4750 18.0 16.28 31.43 0.1954 0.03760

5000 18.2 16.97 32.53 0.2004 0.03759

5250 18.4 17.65 33.64 0.2054 0.03758

5500 18.6 18.31 34.77 0.2105 0.03758

6000 18.9 19.58 37.04 0.2207 0.03757

6500 19.3 20.81 39.35 0.2311 0.03755

SC163 4x4 ESOF 18" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 18.4 13.46 27.57 0.2194 0.03968

4250 18.5 14.18 28.62 0.2238 0.03965

4500 18.7 14.88 29.67 0.2283 0.03962

4750 18.8 15.58 30.73 0.2328 0.03959

5000 19.0 16.26 31.79 0.2374 0.03956

5250 19.2 16.92 32.86 0.2419 0.03954

5500 19.3 17.58 33.93 0.2465 0.03951

6000 19.7 18.85 36.09 0.2556 0.03945

6500 20.0 20.09 38.26 0.2649 0.03939

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.3 13.50 26.43 0.2180 0.04002

4250 18.5 14.20 27.50 0.2228 0.04002

4500 18.7 14.90 28.58 0.2277 0.04001

4750 18.8 15.58 29.67 0.2326 0.04001

5000 19.0 16.25 30.77 0.2376 0.04000

5250 19.2 16.90 31.89 0.2426 0.03999

5500 19.4 17.54 33.01 0.2476 0.03999

6000 19.8 18.77 35.28 0.2579 0.03998

6500 20.1 19.96 37.59 0.2683 0.03996

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 18.7 13.25 29.54 0.1843 0.04046

4250 18.8 13.96 30.59 0.1888 0.04043

4500 19.0 14.65 31.64 0.1933 0.04041

4750 19.1 15.34 32.70 0.1978 0.04038

5000 19.3 16.01 33.76 0.2023 0.04035

5250 19.5 16.67 34.83 0.2069 0.04032

5500 19.6 17.32 35.90 0.2114 0.04029

6000 20.0 18.58 38.06 0.2206 0.04023

6500 20.3 19.80 40.23 0.2298 0.04017

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.6 13.28 28.40 0.1830 0.04081

4250 18.8 13.98 29.47 0.1878 0.04080

4500 19.0 14.67 30.55 0.1927 0.04079

4750 19.1 15.34 31.64 0.1976 0.04079

5000 19.3 16.00 32.74 0.2025 0.04078

5250 19.5 16.65 33.86 0.2076 0.04078

5500 19.7 17.28 34.98 0.2126 0.04077

6000 20.0 18.50 37.25 0.2228 0.04076

6500 20.4 19.68 39.56 0.2332 0.04075

CC145 4x4 ESOF 18" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 16.8 14.69 27.28 0.2164 0.03523

4250 17.0 15.47 28.32 0.2209 0.03520

4500 17.1 16.22 29.38 0.2254 0.03518

4750 17.3 16.96 30.44 0.2299 0.03515

5000 17.5 17.69 31.50 0.2344 0.03512

5250 17.6 18.40 32.57 0.2390 0.03509

5500 17.8 19.10 33.64 0.2435 0.03506

6000 18.1 20.46 35.79 0.2527 0.03500

6500 18.5 21.77 37.96 0.2620 0.03494

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 16.8 14.73 26.14 0.2151 0.03558

4250 17.0 15.49 27.21 0.2199 0.03557

4500 17.1 16.24 28.29 0.2248 0.03556



4750 17.3 16.97 29.38 0.2297 0.03556

5000 17.5 17.68 30.48 0.2347 0.03555

5250 17.7 18.37 31.59 0.2397 0.03555

5500 17.8 19.05 32.72 0.2447 0.03554

6000 18.2 20.36 34.99 0.2549 0.03553

6500 18.6 21.62 37.30 0.2653 0.03552

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.1 14.44 29.24 0.1814 0.03602

4250 17.3 15.20 30.29 0.1859 0.03599

4500 17.4 15.95 31.35 0.1904 0.03596

4750 17.6 16.68 32.41 0.1949 0.03593

5000 17.8 17.40 33.47 0.1994 0.03590

5250 17.9 18.10 34.54 0.2039 0.03587

5500 18.1 18.79 35.61 0.2085 0.03584

6000 18.4 20.14 37.76 0.2177 0.03578

6500 18.7 21.43 39.93 0.2269 0.03573

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.1 14.48 28.11 0.1801 0.03636

4250 17.2 15.24 29.17 0.1849 0.03635

4500 17.4 15.97 30.25 0.1897 0.03635

4750 17.6 16.69 31.35 0.1947 0.03634

5000 17.8 17.39 32.45 0.1996 0.03634

5250 17.9 18.08 33.56 0.2046 0.03633

5500 18.1 18.75 34.68 0.2097 0.03632

6000 18.5 20.05 36.96 0.2199 0.03631

6500 18.9 21.29 39.27 0.2303 0.03630

CC157 4x4 ESOF 18" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.0 14.52 27.31 0.2169 0.03582

4250 17.2 15.28 28.36 0.2213 0.03579

4500 17.3 16.03 29.42 0.2258 0.03576

4750 17.5 16.77 30.48 0.2303 0.03573

5000 17.7 17.49 31.54 0.2348 0.03570

5250 17.8 18.19 32.61 0.2394 0.03567

5500 18.0 18.89 33.68 0.2440 0.03564

6000 18.3 20.23 35.83 0.2531 0.03559

6500 18.7 21.53 38.00 0.2624 0.03553

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.0 14.56 26.18 0.2155 0.03616

4250 17.2 15.31 27.24 0.2203 0.03615

4500 17.3 16.05 28.33 0.2252 0.03615

4750 17.5 16.77 29.42 0.2301 0.03614

5000 17.7 17.47 30.52 0.2351 0.03614

5250 17.9 18.16 31.63 0.2401 0.03613

5500 18.0 18.84 32.75 0.2451 0.03612

6000 18.4 20.14 35.03 0.2554 0.03611

6500 18.8 21.39 37.34 0.2658 0.03610

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.3 14.28 29.28 0.1818 0.03660

4250 17.5 15.03 30.33 0.1863 0.03657

4500 17.6 15.77 31.39 0.1908 0.03654

4750 17.8 16.49 32.44 0.1953 0.03651

5000 18.0 17.20 33.51 0.1998 0.03648

5250 18.1 17.90 34.57 0.2044 0.03646

5500 18.3 18.58 35.65 0.2089 0.03643

6000 18.6 19.92 37.80 0.2181 0.03637

6500 18.9 21.20 39.97 0.2273 0.03631

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.3 14.31 28.14 0.1805 0.03694

4250 17.4 15.06 29.21 0.1853 0.03694

4500 17.6 15.79 30.29 0.1902 0.03693

4750 17.8 16.50 31.39 0.1951 0.03693

5000 18.0 17.19 32.49 0.2000 0.03692

5250 18.2 17.88 33.60 0.2050 0.03691

5500 18.3 18.54 34.72 0.2101 0.03691

6000 18.7 19.83 37.00 0.2203 0.03689

6500 19.1 21.06 39.30 0.2307 0.03688

SC145 4x4 TOD 18" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.4 13.42 31.51 0.2799 0.03707



4250 18.6 14.12 32.58 0.2847 0.03706

4500 18.8 14.82 33.66 0.2895 0.03706

4750 18.9 15.49 34.76 0.2945 0.03705

5000 19.1 16.15 35.86 0.2994 0.03705

5250 19.3 16.81 36.97 0.3044 0.03704

5500 19.5 17.44 38.09 0.3095 0.03703

6000 19.9 18.68 40.37 0.3197 0.03702

6500 20.2 19.86 42.67 0.3301 0.03701

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.6 13.29 34.95 0.1296 0.03921

4250 18.8 13.99 36.02 0.1344 0.03921

4500 18.9 14.68 37.10 0.1393 0.03920

4750 19.1 15.35 38.19 0.1442 0.03920

5000 19.3 16.01 39.29 0.1492 0.03919

5250 19.5 16.66 40.40 0.1542 0.03919

5500 19.7 17.29 41.53 0.1592 0.03918

6000 20.0 18.52 43.80 0.1695 0.03917

6500 20.4 19.69 46.11 0.1798 0.03915

SC163 4x4 TOD 18" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 19.5 12.66 31.73 0.2820 0.04026

4250 19.7 13.33 32.79 0.2868 0.04026

4500 19.9 13.99 33.87 0.2917 0.04025

4750 20.1 14.64 34.97 0.2966 0.04024

5000 20.2 15.27 36.07 0.3016 0.04024

5250 20.4 15.90 37.18 0.3066 0.04023

5500 20.6 16.50 38.30 0.3116 0.04023

6000 21.0 17.69 40.58 0.3219 0.04021

6500 21.3 18.83 42.89 0.3322 0.04020

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 19.7 12.55 35.16 0.1317 0.04241

4250 19.9 13.22 36.23 0.1365 0.04240

4500 20.1 13.87 37.31 0.1414 0.04240

4750 20.2 14.51 38.40 0.1463 0.04239

5000 20.4 15.15 39.50 0.1513 0.04238

5250 20.6 15.76 40.62 0.1563 0.04238

5500 20.8 16.37 41.74 0.1614 0.04237

6000 21.1 17.55 44.01 0.1716 0.04236

6500 21.5 18.68 46.32 0.1820 0.04235

CC145 4x4 TOD 18" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.0 13.74 31.43 0.2791 0.03581

4250 18.2 14.46 32.50 0.2839 0.03581

4500 18.3 15.17 33.58 0.2888 0.03580

4750 18.5 15.86 34.67 0.2937 0.03580

5000 18.7 16.53 35.77 0.2986 0.03579

5250 18.9 17.19 36.89 0.3036 0.03578

5500 19.1 17.84 38.01 0.3087 0.03578

6000 19.4 19.09 40.28 0.3189 0.03577

6500 19.8 20.30 42.59 0.3293 0.03575

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.2 13.61 34.87 0.1288 0.03796

4250 18.3 14.33 35.93 0.1336 0.03795

4500 18.5 15.03 37.01 0.1385 0.03795

4750 18.7 15.71 38.11 0.1434 0.03794

5000 18.9 16.38 39.21 0.1484 0.03794

5250 19.0 17.04 40.32 0.1534 0.03793

5500 19.2 17.68 41.44 0.1584 0.03792

6000 19.6 18.93 43.72 0.1687 0.03791

6500 20.0 20.12 46.03 0.1791 0.03790

CC157 4x4 TOD 18" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.2 13.59 31.47 0.2795 0.03640

4250 18.4 14.30 32.54 0.2843 0.03639

4500 18.5 15.00 33.62 0.2892 0.03639

4750 18.7 15.68 34.71 0.2941 0.03638

5000 18.9 16.36 35.81 0.2990 0.03637

5250 19.1 17.01 36.93 0.3041 0.03637

5500 19.3 17.65 38.05 0.3091 0.03636

6000 19.6 18.90 40.32 0.3193 0.03635



6500 20.0 20.09 42.63 0.3297 0.03634

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.4 13.46 34.90 0.1292 0.03854

4250 18.5 14.17 35.97 0.1340 0.03854

4500 18.7 14.86 37.05 0.1389 0.03853

4750 18.9 15.54 38.14 0.1438 0.03853

5000 19.1 16.21 39.25 0.1488 0.03852

5250 19.2 16.86 40.36 0.1538 0.03851

5500 19.4 17.50 41.48 0.1588 0.03851

6000 19.8 18.73 43.76 0.1691 0.03850

6500 20.2 19.92 46.06 0.1795 0.03848

RC141 4x4 ESOF 18" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.6 13.32 34.29 0.2176 0.03760

4250 18.8 14.01 35.61 0.2216 0.03758

4500 19.0 14.67 36.93 0.2257 0.03757

4750 19.1 15.33 38.24 0.2297 0.03755

5000 19.3 15.97 39.55 0.2338 0.03754

5250 19.5 16.60 40.85 0.2378 0.03753

5500 19.7 17.22 42.16 0.2418 0.03751

6000 20.1 18.43 44.75 0.2497 0.03748

6500 20.5 19.58 47.33 0.2577 0.03746

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.4 13.47 32.94 0.2134 0.03761

4250 18.5 14.17 34.18 0.2173 0.03760

4500 18.7 14.85 35.42 0.2211 0.03758

4750 18.9 15.52 36.65 0.2249 0.03757

5000 19.1 16.18 37.88 0.2286 0.03756

5250 19.3 16.83 39.11 0.2324 0.03754

5500 19.5 17.46 40.33 0.2362 0.03753

6000 19.8 18.70 42.77 0.2437 0.03751

6500 20.2 19.89 45.20 0.2511 0.03748

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.8 13.13 36.22 0.1835 0.03834

4250 19.0 13.80 37.55 0.1876 0.03833

4500 19.2 14.46 38.86 0.1916 0.03832

4750 19.4 15.11 40.17 0.1956 0.03830

5000 19.6 15.74 41.48 0.1997 0.03829

5250 19.8 16.37 42.79 0.2037 0.03827

5500 20.0 16.98 44.09 0.2077 0.03826

6000 20.4 18.17 46.69 0.2157 0.03823

6500 20.8 19.32 49.27 0.2236 0.03820

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.6 13.27 34.88 0.1794 0.03836

4250 18.8 13.96 36.12 0.1832 0.03834

4500 19.0 14.63 37.36 0.1870 0.03833

4750 19.2 15.30 38.59 0.1908 0.03832

5000 19.4 15.95 39.82 0.1946 0.03831

5250 19.6 16.59 41.05 0.1983 0.03829

5500 19.7 17.22 42.27 0.2021 0.03828

6000 20.1 18.44 44.71 0.2096 0.03825

6500 20.5 19.62 47.14 0.2170 0.03823

SC145 4x4 ESOF 18" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.4 13.41 34.26 0.2177 0.03724

4250 18.6 14.10 35.59 0.2218 0.03723

4500 18.8 14.77 36.90 0.2259 0.03721

4750 19.0 15.43 38.22 0.2299 0.03720

5000 19.2 16.07 39.52 0.2339 0.03719

5250 19.4 16.71 40.83 0.2379 0.03717

5500 19.6 17.33 42.13 0.2419 0.03716

6000 20.0 18.53 44.73 0.2499 0.03713

6500 20.4 19.70 47.31 0.2578 0.03710

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.2 13.56 32.92 0.2136 0.03726

4250 18.4 14.26 34.16 0.2174 0.03724

4500 18.6 14.95 35.40 0.2212 0.03723

4750 18.8 15.62 36.63 0.2250 0.03722

5000 19.0 16.29 37.86 0.2288 0.03720

5250 19.2 16.93 39.09 0.2326 0.03719



5500 19.3 17.57 40.31 0.2363 0.03718

6000 19.7 18.81 42.75 0.2438 0.03715

6500 20.1 20.01 45.18 0.2513 0.03712

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.7 13.21 36.20 0.1837 0.03799

4250 18.9 13.89 37.52 0.1877 0.03797

4500 19.1 14.55 38.84 0.1918 0.03796

4750 19.3 15.20 40.15 0.1958 0.03795

5000 19.5 15.84 41.46 0.1998 0.03793

5250 19.7 16.47 42.77 0.2038 0.03792

5500 19.9 17.08 44.07 0.2078 0.03790

6000 20.3 18.28 46.66 0.2158 0.03788

6500 20.7 19.43 49.25 0.2238 0.03785

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.5 13.35 34.85 0.1795 0.03800

4250 18.7 14.05 36.10 0.1833 0.03799

4500 18.9 14.73 37.33 0.1871 0.03798

4750 19.1 15.39 38.57 0.1909 0.03796

5000 19.3 16.05 39.80 0.1947 0.03795

5250 19.4 16.69 41.02 0.1985 0.03794

5500 19.6 17.32 42.25 0.2022 0.03792

6000 20.0 18.55 44.69 0.2097 0.03790

6500 20.4 19.74 47.11 0.2172 0.03787

SC163 4x4 ESOF 18" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.5 12.65 34.48 0.2199 0.04043

4250 19.7 13.31 35.80 0.2239 0.04042

4500 19.9 13.95 37.11 0.2280 0.04040

4750 20.1 14.58 38.43 0.2320 0.04039

5000 20.3 15.20 39.74 0.2360 0.04038

5250 20.5 15.81 41.04 0.2401 0.04036

5500 20.7 16.40 42.34 0.2441 0.04035

6000 21.1 17.56 44.94 0.2520 0.04032

6500 21.5 18.68 47.52 0.2600 0.04029

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.3 12.78 33.13 0.2157 0.04045

4250 19.5 13.45 34.37 0.2196 0.04043

4500 19.7 14.11 35.61 0.2234 0.04042

4750 19.9 14.75 36.84 0.2272 0.04041

5000 20.1 15.39 38.07 0.2309 0.04039

5250 20.3 16.01 39.30 0.2347 0.04038

5500 20.4 16.62 40.52 0.2385 0.04037

6000 20.8 17.81 42.96 0.2460 0.04034

6500 21.2 18.96 45.39 0.2534 0.04032

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.8 12.47 36.41 0.1858 0.04118

4250 20.0 13.12 37.73 0.1899 0.04117

4500 20.2 13.76 39.05 0.1939 0.04115

4750 20.4 14.38 40.36 0.1979 0.04114

5000 20.6 14.99 41.67 0.2020 0.04112

5250 20.8 15.59 42.98 0.2060 0.04111

5500 21.0 16.18 44.28 0.2100 0.04110

6000 21.4 17.33 46.87 0.2180 0.04107

6500 21.8 18.44 49.46 0.2259 0.04104

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.6 12.60 35.07 0.1817 0.04119

4250 19.8 13.26 36.31 0.1855 0.04118

4500 20.0 13.91 37.54 0.1893 0.04117

4750 20.2 14.55 38.78 0.1931 0.04115

5000 20.4 15.18 40.01 0.1968 0.04114

5250 20.5 15.79 41.24 0.2006 0.04113

5500 20.7 16.40 42.46 0.2044 0.04111

6000 21.1 17.58 44.90 0.2119 0.04109

6500 21.5 18.72 47.33 0.2193 0.04106

CC145 4x4 ESOF 18" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.73 34.18 0.2170 0.03599

4250 18.2 14.43 35.50 0.2210 0.03597

4500 18.4 15.12 36.82 0.2251 0.03596

4750 18.6 15.79 38.13 0.2291 0.03595



5000 18.8 16.45 39.44 0.2331 0.03593

5250 19.0 17.09 40.75 0.2371 0.03592

5500 19.2 17.72 42.05 0.2411 0.03590

6000 19.6 18.94 44.64 0.2491 0.03588

6500 20.0 20.12 47.23 0.2571 0.03585

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 17.8 13.89 32.83 0.2128 0.03600

4250 18.0 14.60 34.08 0.2166 0.03599

4500 18.2 15.30 35.31 0.2204 0.03598

4750 18.4 15.99 36.55 0.2242 0.03596

5000 18.5 16.67 37.78 0.2280 0.03595

5250 18.7 17.33 39.00 0.2318 0.03594

5500 18.9 17.98 40.23 0.2355 0.03592

6000 19.3 19.24 42.67 0.2430 0.03590

6500 19.6 20.45 45.09 0.2505 0.03587

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.3 13.52 36.12 0.1829 0.03674

4250 18.5 14.21 37.44 0.1869 0.03672

4500 18.7 14.89 38.76 0.1910 0.03671

4750 18.9 15.55 40.07 0.1950 0.03669

5000 19.1 16.20 41.38 0.1990 0.03668

5250 19.3 16.84 42.68 0.2031 0.03667

5500 19.5 17.46 43.99 0.2071 0.03665

6000 19.9 18.68 46.58 0.2150 0.03662

6500 20.2 19.85 49.16 0.2230 0.03660

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.1 13.67 34.77 0.1787 0.03675

4250 18.3 14.38 36.01 0.1826 0.03674

4500 18.4 15.07 37.25 0.1864 0.03672

4750 18.6 15.75 38.48 0.1901 0.03671

5000 18.8 16.42 39.71 0.1939 0.03670

5250 19.0 17.07 40.94 0.1977 0.03668

5500 19.2 17.71 42.17 0.2015 0.03667

6000 19.6 18.96 44.60 0.2090 0.03664

6500 19.9 20.17 47.03 0.2164 0.03662

CC157 4x4 ESOF 18" LT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.2 13.58 34.22 0.2174 0.03657

4250 18.4 14.27 35.54 0.2214 0.03656

4500 18.6 14.95 36.86 0.2255 0.03654

4750 18.8 15.62 38.17 0.2295 0.03653

5000 19.0 16.27 39.48 0.2335 0.03652

5250 19.2 16.91 40.79 0.2376 0.03650

5500 19.4 17.53 42.09 0.2416 0.03649

6000 19.8 18.75 44.68 0.2495 0.03646

6500 20.2 19.92 47.27 0.2575 0.03643

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.0 13.73 32.87 0.2132 0.03659

4250 18.2 14.44 34.11 0.2170 0.03657

4500 18.4 15.14 35.35 0.2209 0.03656

4750 18.6 15.82 36.59 0.2246 0.03655

5000 18.7 16.49 37.82 0.2284 0.03653

5250 18.9 17.14 39.04 0.2322 0.03652

5500 19.1 17.78 40.27 0.2360 0.03651

6000 19.5 19.04 42.71 0.2435 0.03648

6500 19.8 20.24 45.13 0.2509 0.03646

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.5 13.37 36.16 0.1833 0.03732

4250 18.7 14.06 37.48 0.1873 0.03731

4500 18.9 14.73 38.79 0.1914 0.03729

4750 19.1 15.39 40.11 0.1954 0.03728

5000 19.3 16.03 41.42 0.1995 0.03726

5250 19.5 16.66 42.72 0.2035 0.03725

5500 19.7 17.28 44.02 0.2075 0.03724

6000 20.1 18.49 46.62 0.2154 0.03721

6500 20.4 19.65 49.20 0.2234 0.03718

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 18.3 13.52 34.81 0.1791 0.03733

4250 18.5 14.22 36.05 0.1830 0.03732



4500 18.7 14.91 37.29 0.1868 0.03731

4750 18.8 15.58 38.52 0.1906 0.03729

5000 19.0 16.24 39.75 0.1943 0.03728

5250 19.2 16.89 40.98 0.1981 0.03727

5500 19.4 17.53 42.20 0.2019 0.03725

6000 19.8 18.77 44.64 0.2094 0.03723

6500 20.1 19.96 47.07 0.2168 0.03720

SC145 4x4 TOD 18" LT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.6 12.60 39.46 0.2792 0.03747

4250 19.8 13.26 40.79 0.2833 0.03746

4500 20.0 13.90 42.10 0.2874 0.03745

4750 20.2 14.53 43.41 0.2914 0.03743

5000 20.4 15.14 44.72 0.2954 0.03742

5250 20.6 15.75 46.03 0.2994 0.03740

5500 20.8 16.34 47.33 0.3034 0.03739

6000 21.2 17.50 49.93 0.3114 0.03736

6500 21.6 18.62 52.51 0.3193 0.03734

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.4 12.73 38.12 0.2751 0.03749

4250 19.6 13.40 39.36 0.2789 0.03748

4500 19.8 14.06 40.60 0.2827 0.03746

4750 20.0 14.70 41.83 0.2865 0.03745

5000 20.2 15.33 43.06 0.2903 0.03744

5250 20.3 15.95 44.29 0.2941 0.03742

5500 20.5 16.56 45.51 0.2978 0.03741

6000 20.9 17.75 47.95 0.3053 0.03738

6500 21.3 18.90 50.38 0.3128 0.03736

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.8 12.50 42.85 0.1335 0.03952

4250 20.0 13.15 44.17 0.1375 0.03951

4500 20.2 13.79 45.49 0.1416 0.03949

4750 20.4 14.41 46.80 0.1456 0.03948

5000 20.6 15.02 48.11 0.1496 0.03947

5250 20.8 15.63 49.42 0.1536 0.03945

5500 21.0 16.22 50.72 0.1576 0.03944

6000 21.3 17.37 53.31 0.1656 0.03941

6500 21.7 18.48 55.89 0.1736 0.03938

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.6 12.63 41.50 0.1293 0.03954

4250 19.8 13.29 42.74 0.1331 0.03952

4500 19.9 13.94 43.98 0.1369 0.03951

4750 20.1 14.58 45.22 0.1407 0.03950

5000 20.3 15.21 46.45 0.1445 0.03948

5250 20.5 15.83 47.67 0.1483 0.03947

5500 20.7 16.43 48.90 0.1521 0.03946

6000 21.1 17.61 51.34 0.1595 0.03943

6500 21.4 18.76 53.76 0.1670 0.03940

SC163 4x4 TOD 18" LT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.7 11.93 39.68 0.2814 0.04067

4250 20.9 12.56 41.00 0.2854 0.04065

4500 21.1 13.17 42.31 0.2895 0.04064

4750 21.3 13.77 43.63 0.2935 0.04062

5000 21.5 14.36 44.93 0.2975 0.04061

5250 21.7 14.95 46.24 0.3016 0.04060

5500 21.9 15.52 47.54 0.3056 0.04058

6000 22.3 16.63 50.14 0.3135 0.04055

6500 22.7 17.71 52.72 0.3215 0.04053

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 20.5 12.05 38.33 0.2772 0.04068

4250 20.7 12.68 39.57 0.2811 0.04067

4500 20.9 13.31 40.81 0.2849 0.04065

4750 21.1 13.93 42.04 0.2887 0.04064

5000 21.3 14.53 43.27 0.2924 0.04063

5250 21.4 15.13 44.50 0.2962 0.04061

5500 21.6 15.71 45.72 0.3000 0.04060

6000 22.0 16.86 48.16 0.3075 0.04057

6500 22.4 17.96 50.59 0.3149 0.04055



5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 20.9 11.84 43.06 0.1356 0.04271

4250 21.1 12.46 44.38 0.1397 0.04270

4500 21.3 13.07 45.70 0.1437 0.04268

4750 21.5 13.67 47.01 0.1477 0.04267

5000 21.7 14.26 48.32 0.1518 0.04266

5250 21.9 14.84 49.63 0.1558 0.04264

5500 22.1 15.40 50.93 0.1598 0.04263

6000 22.5 16.51 53.52 0.1678 0.04260

6500 22.8 17.59 56.11 0.1757 0.04257

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 20.7 11.95 41.71 0.1315 0.04273

4250 20.9 12.59 42.95 0.1353 0.04271

4500 21.1 13.21 44.19 0.1391 0.04270

4750 21.2 13.82 45.43 0.1429 0.04269

5000 21.4 14.42 46.66 0.1467 0.04267

5250 21.6 15.02 47.88 0.1504 0.04266

5500 21.8 15.60 49.11 0.1542 0.04265

6000 22.2 16.73 51.55 0.1617 0.04262

6500 22.5 17.83 53.97 0.1691 0.04260

CC145 4x4 TOD 18" LT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.2 12.89 39.38 0.2785 0.03622

4250 19.4 13.55 40.70 0.2825 0.03621

4500 19.6 14.21 42.02 0.2866 0.03619

4750 19.8 14.84 43.33 0.2906 0.03618

5000 20.0 15.47 44.64 0.2946 0.03617

5250 20.2 16.09 45.95 0.2986 0.03615

5500 20.4 16.69 47.25 0.3026 0.03614

6000 20.8 17.87 49.84 0.3106 0.03611

6500 21.1 19.00 52.43 0.3186 0.03608

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.0 13.02 38.03 0.2743 0.03624

4250 19.2 13.70 39.28 0.2781 0.03622

4500 19.4 14.37 40.51 0.2819 0.03621

4750 19.5 15.02 41.75 0.2857 0.03620

5000 19.7 15.67 42.98 0.2895 0.03618

5250 19.9 16.30 44.20 0.2933 0.03617

5500 20.1 16.92 45.43 0.2970 0.03616

6000 20.5 18.13 47.87 0.3045 0.03613

6500 20.8 19.29 50.29 0.3120 0.03611

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.3 12.78 42.77 0.1327 0.03827

4250 19.5 13.44 44.09 0.1367 0.03825

4500 19.7 14.09 45.40 0.1408 0.03824

4750 19.9 14.72 46.72 0.1448 0.03823

5000 20.1 15.35 48.03 0.1488 0.03821

5250 20.3 15.96 49.33 0.1529 0.03820

5500 20.5 16.56 50.63 0.1569 0.03818

6000 20.9 17.73 53.23 0.1648 0.03816

6500 21.3 18.86 55.81 0.1728 0.03813

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.1 12.92 41.42 0.1285 0.03828

4250 19.3 13.59 42.66 0.1324 0.03827

4500 19.5 14.25 43.90 0.1362 0.03826

4750 19.7 14.90 45.13 0.1400 0.03824

5000 19.9 15.54 46.36 0.1437 0.03823

5250 20.1 16.17 47.59 0.1475 0.03822

5500 20.2 16.79 48.81 0.1513 0.03820

6000 20.6 17.98 51.25 0.1588 0.03818

6500 21.0 19.14 53.68 0.1662 0.03815

CC157 4x4 TOD 18" LT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.4 12.75 39.42 0.2789 0.03681

4250 19.6 13.41 40.74 0.2829 0.03679

4500 19.8 14.06 42.06 0.2870 0.03678

4750 20.0 14.70 43.37 0.2910 0.03676

5000 20.2 15.32 44.68 0.2950 0.03675

5250 20.4 15.93 45.99 0.2991 0.03674

5500 20.6 16.53 47.29 0.3031 0.03672



6000 21.0 17.70 49.88 0.3110 0.03669

6500 21.3 18.82 52.47 0.3190 0.03667

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.2 12.89 38.07 0.2747 0.03682

4250 19.4 13.56 39.31 0.2785 0.03681

4500 19.6 14.22 40.55 0.2824 0.03679

4750 19.7 14.87 41.79 0.2861 0.03678

5000 19.9 15.51 43.02 0.2899 0.03677

5250 20.1 16.14 44.24 0.2937 0.03675

5500 20.3 16.75 45.47 0.2975 0.03674

6000 20.7 17.95 47.91 0.3050 0.03671

6500 21.0 19.11 50.33 0.3124 0.03669

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 19.5 12.65 42.81 0.1331 0.03885

4250 19.7 13.30 44.13 0.1372 0.03884

4500 19.9 13.95 45.44 0.1412 0.03882

4750 20.1 14.58 46.76 0.1452 0.03881

5000 20.3 15.19 48.07 0.1493 0.03880

5250 20.5 15.80 49.37 0.1533 0.03878

5500 20.7 16.40 50.67 0.1573 0.03877

6000 21.1 17.56 53.27 0.1653 0.03874

6500 21.5 18.68 55.85 0.1732 0.03871

LT265/70R18 AT OWL D3HFQ - General at 48 psi 4000 19.3 12.78 41.46 0.1290 0.03887

4250 19.5 13.45 42.70 0.1328 0.03885

4500 19.7 14.11 43.94 0.1366 0.03884

4750 19.9 14.75 45.17 0.1404 0.03883

5000 20.1 15.39 46.40 0.1441 0.03881

5250 20.3 16.01 47.63 0.1479 0.03880

5500 20.5 16.62 48.85 0.1517 0.03879

6000 20.8 17.81 51.29 0.1592 0.03876

6500 21.2 18.96 53.72 0.1666 0.03874

SC145 4x4 ESOF 20" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.8 13.89 28.54 0.2235 0.03752

4250 18.0 14.61 29.71 0.2289 0.03748

4500 18.2 15.31 30.89 0.2343 0.03744

4750 18.3 16.01 32.07 0.2397 0.03740

5000 18.5 16.68 33.27 0.2451 0.03736

5250 18.7 17.34 34.47 0.2506 0.03732

5500 18.9 17.99 35.67 0.2561 0.03729

6000 19.3 19.25 38.10 0.2673 0.03721

6500 19.6 20.45 40.56 0.2785 0.03713

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.6 14.03 27.06 0.2206 0.03762

4250 17.8 14.78 28.06 0.2255 0.03759

4500 17.9 15.51 29.07 0.2303 0.03756

4750 18.1 16.23 30.08 0.2352 0.03753

5000 18.2 16.94 31.09 0.2401 0.03750

5250 18.4 17.63 32.10 0.2450 0.03747

5500 18.6 18.31 33.12 0.2499 0.03744

6000 18.9 19.64 35.16 0.2597 0.03738

6500 19.2 20.92 37.21 0.2696 0.03732

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.1 13.68 30.46 0.1901 0.03824

4250 18.3 14.39 31.63 0.1955 0.03820

4500 18.4 15.09 32.80 0.2008 0.03816

4750 18.6 15.77 33.99 0.2063 0.03812

5000 18.8 16.44 35.18 0.2117 0.03809

5250 19.0 17.09 36.38 0.2172 0.03805

5500 19.2 17.73 37.59 0.2227 0.03801

6000 19.5 18.98 40.02 0.2338 0.03793

6500 19.9 20.17 42.48 0.2451 0.03785

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.9 13.82 28.97 0.1872 0.03834

4250 18.0 14.55 29.98 0.1920 0.03831

4500 18.2 15.28 30.98 0.1969 0.03828

4750 18.4 15.99 31.99 0.2018 0.03825

5000 18.5 16.69 33.00 0.2066 0.03822



5250 18.7 17.37 34.02 0.2115 0.03819

5500 18.8 18.05 35.03 0.2165 0.03816

6000 19.2 19.36 37.08 0.2263 0.03810

6500 19.5 20.63 39.13 0.2362 0.03804

SC163 4x4 ESOF 20" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.9 13.08 28.75 0.2257 0.04070

4250 19.1 13.76 29.92 0.2310 0.04067

4500 19.3 14.43 31.10 0.2364 0.04063

4750 19.4 15.10 32.28 0.2418 0.04059

5000 19.6 15.74 33.48 0.2473 0.04055

5250 19.8 16.38 34.68 0.2528 0.04051

5500 20.0 17.00 35.88 0.2583 0.04047

6000 20.4 18.20 38.32 0.2694 0.04040

6500 20.7 19.36 40.77 0.2806 0.04032

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.7 13.20 27.27 0.2228 0.04080

4250 18.9 13.91 28.27 0.2276 0.04078

4500 19.0 14.61 29.28 0.2325 0.04075

4750 19.2 15.29 30.29 0.2373 0.04072

5000 19.4 15.97 31.30 0.2422 0.04069

5250 19.5 16.63 32.31 0.2471 0.04066

5500 19.7 17.28 33.33 0.2520 0.04063

6000 20.0 18.55 35.37 0.2619 0.04057

6500 20.3 19.78 37.42 0.2718 0.04051

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.2 12.89 30.67 0.1923 0.04143

4250 19.4 13.57 31.84 0.1976 0.04139

4500 19.5 14.23 33.01 0.2030 0.04135

4750 19.7 14.89 34.20 0.2084 0.04131

5000 19.9 15.53 35.39 0.2139 0.04127

5250 20.1 16.15 36.59 0.2193 0.04124

5500 20.3 16.77 37.80 0.2249 0.04120

6000 20.6 17.96 40.23 0.2360 0.04112

6500 21.0 19.11 42.69 0.2472 0.04104

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.0 13.01 29.18 0.1893 0.04153

4250 19.2 13.71 30.19 0.1942 0.04150

4500 19.3 14.40 31.19 0.1990 0.04147

4750 19.5 15.08 32.20 0.2039 0.04144

5000 19.6 15.75 33.21 0.2088 0.04141

5250 19.8 16.40 34.23 0.2137 0.04138

5500 19.9 17.05 35.24 0.2186 0.04135

6000 20.3 18.30 37.29 0.2284 0.04129

6500 20.6 19.52 39.34 0.2383 0.04123

CC145 4x4 ESOF 20" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.4 14.23 28.46 0.2228 0.03626

4250 17.5 14.97 29.63 0.2281 0.03623

4500 17.7 15.69 30.81 0.2335 0.03619

4750 17.9 16.39 31.99 0.2389 0.03615

5000 18.1 17.08 33.18 0.2444 0.03611

5250 18.3 17.76 34.38 0.2498 0.03607

5500 18.5 18.41 35.59 0.2554 0.03603

6000 18.8 19.69 38.02 0.2665 0.03595

6500 19.2 20.91 40.48 0.2777 0.03588

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.2 14.39 26.98 0.2198 0.03636

4250 17.3 15.15 27.98 0.2247 0.03633

4500 17.5 15.89 28.98 0.2295 0.03631

4750 17.7 16.63 29.99 0.2344 0.03628

5000 17.8 17.35 31.00 0.2393 0.03625

5250 18.0 18.05 32.02 0.2442 0.03622

5500 18.1 18.75 33.04 0.2491 0.03619

6000 18.4 20.10 35.08 0.2589 0.03613

6500 18.8 21.40 37.13 0.2689 0.03607

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.6 14.01 30.37 0.1893 0.03699

4250 17.8 14.74 31.54 0.1947 0.03695

4500 18.0 15.45 32.72 0.2001 0.03691



4750 18.2 16.15 33.91 0.2055 0.03687

5000 18.4 16.83 35.10 0.2109 0.03683

5250 18.5 17.49 36.30 0.2164 0.03680

5500 18.7 18.14 37.50 0.2219 0.03676

6000 19.1 19.41 39.94 0.2331 0.03668

6500 19.5 20.62 42.39 0.2443 0.03660

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.5 14.16 28.89 0.1864 0.03709

4250 17.6 14.91 29.89 0.1913 0.03706

4500 17.8 15.65 30.90 0.1961 0.03703

4750 17.9 16.37 31.91 0.2010 0.03700

5000 18.1 17.09 32.92 0.2059 0.03697

5250 18.2 17.79 33.93 0.2108 0.03694

5500 18.4 18.47 34.95 0.2157 0.03691

6000 18.7 19.81 36.99 0.2255 0.03685

6500 19.0 21.10 39.04 0.2354 0.03679

CC157 4x4 ESOF 20" AT 5.0L 10R80/8.8/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.6 14.07 28.50 0.2232 0.03685

4250 17.7 14.80 29.67 0.2285 0.03681

4500 17.9 15.51 30.84 0.2339 0.03677

4750 18.1 16.21 32.03 0.2393 0.03673

5000 18.3 16.89 33.22 0.2448 0.03670

5250 18.5 17.56 34.42 0.2503 0.03666

5500 18.7 18.21 35.63 0.2558 0.03662

6000 19.0 19.48 38.06 0.2669 0.03654

6500 19.4 20.70 40.52 0.2781 0.03646

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.4 14.22 27.01 0.2203 0.03695

4250 17.5 14.97 28.02 0.2251 0.03692

4500 17.7 15.71 29.02 0.2299 0.03689

4750 17.9 16.44 30.03 0.2348 0.03686

5000 18.0 17.15 31.04 0.2397 0.03683

5250 18.2 17.85 32.06 0.2446 0.03680

5500 18.3 18.54 33.08 0.2495 0.03677

6000 18.6 19.88 35.12 0.2594 0.03671

6500 19.0 21.18 37.17 0.2693 0.03665

5.0L 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 17.8 13.85 30.41 0.1898 0.03757

4250 18.0 14.57 31.58 0.1951 0.03753

4500 18.2 15.28 32.76 0.2005 0.03750

4750 18.4 15.97 33.94 0.2059 0.03746

5000 18.6 16.64 35.14 0.2113 0.03742

5250 18.8 17.30 36.34 0.2168 0.03738

5500 18.9 17.95 37.54 0.2223 0.03734

6000 19.3 19.21 39.98 0.2335 0.03726

6500 19.7 20.41 42.43 0.2447 0.03718

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 17.7 14.00 28.93 0.1868 0.03767

4250 17.8 14.74 29.93 0.1917 0.03764

4500 18.0 15.47 30.94 0.1965 0.03761

4750 18.1 16.19 31.95 0.2014 0.03758

5000 18.3 16.90 32.96 0.2063 0.03755

5250 18.4 17.59 33.97 0.2112 0.03752

5500 18.6 18.27 34.99 0.2161 0.03750

6000 18.9 19.59 37.03 0.2259 0.03744

6500 19.2 20.88 39.08 0.2358 0.03738

SC145 4x4 TOD 20" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.0 13.04 33.68 0.2834 0.03775

4250 19.1 13.72 34.84 0.2888 0.03771

4500 19.3 14.39 36.02 0.2941 0.03767

4750 19.5 15.05 37.21 0.2996 0.03763

5000 19.7 15.70 38.40 0.3050 0.03759

5250 19.9 16.33 39.60 0.3105 0.03755

5500 20.1 16.95 40.81 0.3160 0.03752

6000 20.4 18.15 43.24 0.3271 0.03744

6500 20.8 19.31 45.69 0.3384 0.03736

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.8 13.16 32.19 0.2805 0.03785



4250 18.9 13.87 33.19 0.2853 0.03782

4500 19.1 14.57 34.20 0.2902 0.03779

4750 19.2 15.25 35.21 0.2951 0.03776

5000 19.4 15.92 36.22 0.2999 0.03773

5250 19.6 16.58 37.24 0.3048 0.03770

5500 19.7 17.23 38.25 0.3098 0.03767

6000 20.0 18.50 40.29 0.3196 0.03761

6500 20.4 19.73 42.35 0.3295 0.03755

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 19.1 12.93 37.03 0.1408 0.03972

4250 19.3 13.61 38.20 0.1461 0.03969

4500 19.5 14.28 39.37 0.1515 0.03965

4750 19.7 14.93 40.56 0.1569 0.03961

5000 19.8 15.58 41.75 0.1624 0.03957

5250 20.0 16.20 42.95 0.1678 0.03953

5500 20.2 16.82 44.16 0.1734 0.03949

6000 20.6 18.02 46.59 0.1845 0.03941

6500 21.0 19.17 49.05 0.1957 0.03934

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.9 13.06 35.54 0.1379 0.03982

4250 19.1 13.76 36.55 0.1427 0.03979

4500 19.2 14.45 37.55 0.1475 0.03977

4750 19.4 15.13 38.56 0.1524 0.03974

5000 19.6 15.80 39.57 0.1573 0.03971

5250 19.7 16.45 40.59 0.1622 0.03968

5500 19.9 17.10 41.60 0.1671 0.03965

6000 20.2 18.36 43.65 0.1770 0.03959

6500 20.5 19.58 45.70 0.1869 0.03953

SC163 4x4 TOD 20" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 20.1 12.32 33.89 0.2855 0.04093

4250 20.2 12.97 35.06 0.2908 0.04090

4500 20.4 13.62 36.23 0.2962 0.04086

4750 20.6 14.25 37.42 0.3016 0.04082

5000 20.8 14.86 38.61 0.3071 0.04078

5250 21.0 15.47 39.81 0.3125 0.04074

5500 21.2 16.07 41.02 0.3181 0.04070

6000 21.5 17.22 43.45 0.3292 0.04063

6500 21.9 18.34 45.91 0.3404 0.04055

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 19.9 12.43 32.40 0.2825 0.04103

4250 20.0 13.11 33.41 0.2874 0.04101

4500 20.2 13.77 34.41 0.2922 0.04098

4750 20.4 14.42 35.42 0.2971 0.04095

5000 20.5 15.07 36.43 0.3020 0.04092

5250 20.7 15.70 37.45 0.3069 0.04089

5500 20.8 16.32 38.46 0.3118 0.04086

6000 21.1 17.54 40.51 0.3216 0.04080

6500 21.5 18.71 42.56 0.3315 0.04074

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 20.2 12.23 37.24 0.1428 0.04291

4250 20.4 12.87 38.41 0.1482 0.04288

4500 20.6 13.51 39.58 0.1535 0.04284

4750 20.8 14.14 40.77 0.1590 0.04280

5000 20.9 14.75 41.96 0.1644 0.04276

5250 21.1 15.36 43.16 0.1699 0.04272

5500 21.3 15.95 44.37 0.1754 0.04268

6000 21.7 17.10 46.80 0.1865 0.04260

6500 22.1 18.21 49.26 0.1978 0.04252

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 20.0 12.34 35.75 0.1399 0.04301

4250 20.2 13.01 36.76 0.1447 0.04298

4500 20.3 13.67 37.76 0.1496 0.04295

4750 20.5 14.31 38.77 0.1544 0.04293

5000 20.7 14.95 39.78 0.1593 0.04290

5250 20.8 15.58 40.80 0.1642 0.04287

5500 21.0 16.20 41.81 0.1691 0.04284

6000 21.3 17.41 43.86 0.1790 0.04278



6500 21.6 18.58 45.91 0.1889 0.04272

CC145 4x4 TOD 20" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.5 13.34 33.59 0.2825 0.03649

4250 18.7 14.04 34.76 0.2879 0.03646

4500 18.9 14.72 35.94 0.2933 0.03642

4750 19.1 15.40 37.12 0.2987 0.03638

5000 19.2 16.05 38.32 0.3041 0.03634

5250 19.4 16.70 39.52 0.3096 0.03630

5500 19.6 17.33 40.72 0.3151 0.03626

6000 20.0 18.55 43.15 0.3263 0.03619

6500 20.4 19.72 45.61 0.3375 0.03611

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.3 13.48 32.11 0.2796 0.03659

4250 18.5 14.20 33.11 0.2845 0.03657

4500 18.7 14.91 34.12 0.2893 0.03654

4750 18.8 15.60 35.13 0.2942 0.03651

5000 19.0 16.29 36.14 0.2991 0.03648

5250 19.1 16.96 37.15 0.3040 0.03645

5500 19.3 17.62 38.17 0.3089 0.03642

6000 19.6 18.91 40.21 0.3187 0.03636

6500 19.9 20.16 42.26 0.3286 0.03630

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.7 13.23 36.94 0.1399 0.03847

4250 18.9 13.93 38.11 0.1452 0.03843

4500 19.0 14.60 39.29 0.1506 0.03840

4750 19.2 15.27 40.48 0.1560 0.03836

5000 19.4 15.92 41.67 0.1615 0.03832

5250 19.6 16.56 42.87 0.1670 0.03828

5500 19.8 17.19 44.07 0.1725 0.03824

6000 20.1 18.41 46.51 0.1836 0.03816

6500 20.5 19.58 48.96 0.1948 0.03808

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.5 13.36 35.46 0.1370 0.03857

4250 18.7 14.08 36.46 0.1418 0.03854

4500 18.8 14.78 37.47 0.1467 0.03851

4750 19.0 15.48 38.48 0.1515 0.03848

5000 19.1 16.15 39.49 0.1564 0.03846

5250 19.3 16.82 40.50 0.1613 0.03843

5500 19.4 17.48 41.52 0.1662 0.03840

6000 19.8 18.76 43.56 0.1761 0.03834

6500 20.1 20.00 45.61 0.1860 0.03828

CC157 4x4 TOD 20" AT 5.0L 10R80/8.8/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.7 13.20 33.63 0.2830 0.03708

4250 18.9 13.89 34.80 0.2883 0.03704

4500 19.1 14.57 35.98 0.2937 0.03700

4750 19.3 15.23 37.16 0.2991 0.03696

5000 19.5 15.88 38.36 0.3045 0.03693

5250 19.6 16.52 39.55 0.3100 0.03689

5500 19.8 17.15 40.76 0.3155 0.03685

6000 20.2 18.36 43.19 0.3267 0.03677

6500 20.6 19.53 45.65 0.3379 0.03669

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.5 13.33 32.15 0.2800 0.03718

4250 18.7 14.04 33.15 0.2849 0.03715

4500 18.9 14.75 34.16 0.2897 0.03712

4750 19.0 15.44 35.16 0.2946 0.03709

5000 19.2 16.12 36.18 0.2995 0.03706

5250 19.3 16.78 37.19 0.3044 0.03703

5500 19.5 17.44 38.21 0.3093 0.03700

6000 19.8 18.72 40.25 0.3191 0.03694

6500 20.1 19.96 42.30 0.3290 0.03688

5.0L 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/60R20 AT OWL D3IGC - Pirelli at 35 psi 4000 18.9 13.09 36.98 0.1403 0.03906

4250 19.1 13.78 38.15 0.1456 0.03902

4500 19.2 14.45 39.33 0.1510 0.03898

4750 19.4 15.11 40.51 0.1564 0.03894

5000 19.6 15.76 41.71 0.1619 0.03890

5250 19.8 16.39 42.91 0.1674 0.03887



5500 20.0 17.01 44.11 0.1729 0.03883

6000 20.3 18.22 46.54 0.1840 0.03875

6500 20.7 19.38 49.00 0.1952 0.03867

275/60R20 AT BSW D3IGD - Hankook at 35 psi 4000 18.7 13.22 35.50 0.1374 0.03916

4250 18.9 13.93 36.50 0.1422 0.03913

4500 19.0 14.63 37.51 0.1471 0.03910

4750 19.2 15.31 38.52 0.1519 0.03907

5000 19.3 15.99 39.53 0.1568 0.03904

5250 19.5 16.65 40.54 0.1617 0.03901

5500 19.6 17.30 41.56 0.1666 0.03898

6000 20.0 18.57 43.60 0.1765 0.03892

6500 20.3 19.81 45.65 0.1864 0.03886
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

SC145 4x2 17" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.8 15.60 27.25 0.0978 0.03468

4250 16.0 16.41 28.25 0.1027 0.03465

4500 16.2 17.21 29.26 0.1077 0.03462

4750 16.3 17.99 30.27 0.1128 0.03459

5000 16.5 18.75 31.29 0.1178 0.03456

5250 16.6 19.50 32.32 0.1229 0.03454

5500 16.8 20.23 33.35 0.1281 0.03451

6000 17.1 21.65 35.43 0.1384 0.03445

6500 17.5 23.01 37.54 0.1489 0.03439

CC145 4x2 17" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT245/70R17 AS D3KDQ - Michelin at 36 psi 4000 15.6 15.80 27.22 0.0977 0.03410

4250 15.8 16.62 28.22 0.1026 0.03407

4500 16.0 17.42 29.22 0.1076 0.03405

4750 16.1 18.21 30.24 0.1127 0.03402

5000 16.3 18.98 31.26 0.1177 0.03399

5250 16.4 19.73 32.28 0.1228 0.03396

5500 16.6 20.47 33.31 0.1280 0.03393

6000 16.9 21.90 35.40 0.1383 0.03387

6500 17.3 23.27 37.50 0.1488 0.03382

SC145 4x2 17" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 16.9 14.65 30.88 0.0938 0.03638

4250 17.1 15.40 32.08 0.0981 0.03636

4500 17.2 16.14 33.29 0.1024 0.03633

4750 17.4 16.86 34.51 0.1067 0.03630

5000 17.6 17.56 35.73 0.1111 0.03627

5250 17.8 18.25 36.96 0.1154 0.03624

5500 18.0 18.92 38.19 0.1198 0.03621

6000 18.3 20.23 40.66 0.1286 0.03615

6500 18.7 21.48 43.16 0.1374 0.03609

CC145 4x2 17" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 16.7 14.82 30.84 0.0937 0.03582

4250 16.9 15.58 32.04 0.0980 0.03579

4500 17.0 16.32 33.26 0.1023 0.03576

4750 17.2 17.05 34.47 0.1066 0.03573

5000 17.4 17.76 35.69 0.1110 0.03570

5250 17.6 18.45 36.92 0.1153 0.03567

5500 17.8 19.13 38.15 0.1197 0.03564

6000 18.1 20.45 40.63 0.1285 0.03558

6500 18.5 21.71 43.12 0.1374 0.03552

CC157 4x2 17" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.2 14.37 30.94 0.0948 0.03735

4250 17.4 15.11 32.15 0.0991 0.03732

4500 17.6 15.83 33.36 0.1034 0.03729

4750 17.7 16.54 34.57 0.1077 0.03726

5000 17.9 17.23 35.79 0.1121 0.03723

5250 18.1 17.91 37.02 0.1164 0.03720

5500 18.3 18.58 38.25 0.1208 0.03717

6000 18.7 19.87 40.73 0.1296 0.03711

6500 19.0 21.10 43.22 0.1384 0.03705

SC145 4x2 17" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 17.2 14.40 33.99 0.0910 0.03608

4250 17.3 15.14 35.18 0.0944 0.03607

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 3.0L P702
Comments

21MY 10 Month

Brake Drag Values expected to be updated at 3 Month timing

*All 10R80 Transmissions require Easter Egg Mode for testing  

Single Roll Dynamometer Settings



4500 17.5 15.87 36.36 0.0978 0.03606

4750 17.7 16.59 37.54 0.1013 0.03605

5000 17.9 17.29 38.71 0.1047 0.03604

5250 18.0 17.98 39.88 0.1080 0.03603

5500 18.2 18.65 41.04 0.1114 0.03602

6000 18.6 19.97 43.36 0.1181 0.03600

6500 18.9 21.24 45.65 0.1248 0.03599

CC145 4x2 17" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 17.0 14.57 33.95 0.0909 0.03551

4250 17.1 15.32 35.14 0.0943 0.03550

4500 17.3 16.05 36.32 0.0977 0.03549

4750 17.5 16.77 37.50 0.1012 0.03548

5000 17.7 17.48 38.67 0.1046 0.03547

5250 17.9 18.17 39.84 0.1080 0.03546

5500 18.0 18.85 41.01 0.1113 0.03546

6000 18.4 20.18 43.32 0.1180 0.03544

6500 18.7 21.46 45.62 0.1247 0.03542

CC157 4x2 17" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 17.5 14.13 34.05 0.0919 0.03704

4250 17.7 14.86 35.24 0.0954 0.03703

4500 17.9 15.58 36.42 0.0988 0.03702

4750 18.0 16.28 37.60 0.1022 0.03701

5000 18.2 16.97 38.78 0.1056 0.03700

5250 18.4 17.65 39.94 0.1090 0.03700

5500 18.6 18.31 41.11 0.1124 0.03699

6000 18.9 19.61 43.42 0.1191 0.03697

6500 19.3 20.87 45.72 0.1258 0.03695

SC145 4x2 18" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 16.1 15.36 28.29 0.1038 0.03488

4250 16.2 16.17 29.28 0.1088 0.03485

4500 16.4 16.96 30.28 0.1138 0.03481

4750 16.6 17.74 31.27 0.1188 0.03477

5000 16.7 18.49 32.27 0.1238 0.03474

5250 16.9 19.24 33.27 0.1288 0.03470

5500 17.0 19.98 34.27 0.1339 0.03466

6000 17.3 21.40 36.28 0.1439 0.03459

6500 17.6 22.78 38.30 0.1541 0.03451

CC145 4x2 18" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT265/60R18 AS D3HD9 - Hankook at 36 psi 4000 15.9 15.55 28.26 0.1037 0.03431

4250 16.0 16.37 29.25 0.1087 0.03427

4500 16.2 17.16 30.24 0.1137 0.03424

4750 16.4 17.95 31.24 0.1187 0.03420

5000 16.5 18.72 32.23 0.1237 0.03416

5250 16.7 19.47 33.23 0.1287 0.03413

5500 16.8 20.21 34.23 0.1338 0.03409

6000 17.1 21.65 36.24 0.1439 0.03401

6500 17.4 23.03 38.26 0.1540 0.03394

SC145 4x2 18" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 16.8 14.74 28.62 0.0980 0.03690

4250 16.9 15.51 29.67 0.1025 0.03688

4500 17.1 16.27 30.72 0.1070 0.03685

4750 17.3 17.01 31.78 0.1115 0.03682

5000 17.4 17.74 32.84 0.1160 0.03679

5250 17.6 18.46 33.91 0.1205 0.03676

5500 17.7 19.16 34.98 0.1251 0.03673

6000 18.1 20.52 37.14 0.1343 0.03667

6500 18.4 21.83 39.31 0.1435 0.03661

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 16.7 14.78 27.48 0.0967 0.03725

4250 16.9 15.54 28.55 0.1015 0.03724

4500 17.1 16.29 29.63 0.1063 0.03724

4750 17.2 17.02 30.72 0.1112 0.03723

5000 17.4 17.73 31.82 0.1162 0.03722

5250 17.6 18.43 32.93 0.1212 0.03722

5500 17.8 19.11 34.06 0.1263 0.03721

6000 18.2 20.43 36.33 0.1365 0.03720

6500 18.5 21.68 38.64 0.1469 0.03719



CC145 4x2 18" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 16.6 14.91 28.58 0.0979 0.03634

4250 16.7 15.69 29.63 0.1024 0.03632

4500 16.9 16.46 30.68 0.1069 0.03629

4750 17.1 17.21 31.74 0.1114 0.03626

5000 17.2 17.94 32.81 0.1159 0.03623

5250 17.4 18.66 33.87 0.1204 0.03620

5500 17.5 19.37 34.94 0.1250 0.03617

6000 17.9 20.74 37.10 0.1342 0.03611

6500 18.2 22.06 39.27 0.1434 0.03605

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 16.5 14.95 27.44 0.0966 0.03669

4250 16.7 15.72 28.51 0.1014 0.03668

4500 16.9 16.48 29.59 0.1062 0.03668

4750 17.1 17.21 30.68 0.1112 0.03667

5000 17.2 17.93 31.79 0.1161 0.03666

5250 17.4 18.63 32.90 0.1211 0.03666

5500 17.6 19.32 34.02 0.1262 0.03665

6000 18.0 20.64 36.29 0.1364 0.03664

6500 18.3 21.91 38.60 0.1468 0.03663

CC157 4x2 18" AT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.1 14.45 28.68 0.0990 0.03787

4250 17.3 15.21 29.73 0.1035 0.03785

4500 17.4 15.95 30.79 0.1079 0.03782

4750 17.6 16.69 31.84 0.1124 0.03779

5000 17.8 17.40 32.91 0.1170 0.03776

5250 17.9 18.11 33.97 0.1215 0.03773

5500 18.1 18.80 35.05 0.1261 0.03770

6000 18.4 20.14 37.20 0.1353 0.03764

6500 18.7 21.44 39.37 0.1445 0.03758

275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 17.1 14.49 27.54 0.0976 0.03822

4250 17.2 15.24 28.61 0.1025 0.03821

4500 17.4 15.97 29.69 0.1073 0.03821

4750 17.6 16.69 30.78 0.1122 0.03820

5000 17.8 17.40 31.89 0.1172 0.03819

5250 17.9 18.08 33.00 0.1222 0.03819

5500 18.1 18.75 34.12 0.1273 0.03818

6000 18.5 20.05 36.40 0.1375 0.03817

6500 18.9 21.29 38.70 0.1479 0.03816

SC145 4x2 18" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.6 14.03 35.45 0.1015 0.03664

4250 17.8 14.74 36.77 0.1055 0.03663

4500 18.0 15.44 38.08 0.1096 0.03661

4750 18.2 16.12 39.40 0.1136 0.03660

5000 18.4 16.79 40.71 0.1176 0.03658

5250 18.6 17.44 42.01 0.1217 0.03657

5500 18.8 18.08 43.31 0.1257 0.03656

6000 19.2 19.32 45.91 0.1336 0.03653

6500 19.6 20.52 48.49 0.1416 0.03650

CC145 4x2 18" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 17.4 14.19 35.41 0.1014 0.03608

4250 17.6 14.91 36.73 0.1054 0.03606

4500 17.8 15.61 38.05 0.1095 0.03605

4750 18.0 16.29 39.36 0.1135 0.03604

5000 18.2 16.97 40.67 0.1176 0.03602

5250 18.4 17.62 41.97 0.1216 0.03601

5500 18.6 18.27 43.28 0.1256 0.03599

6000 19.0 19.52 45.87 0.1335 0.03597

6500 19.4 20.72 48.45 0.1415 0.03594

CC157 4x2 18" LT 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxTLT265/70R18 AT OWL D3HFQ - General at 41 psi 4000 18.0 13.77 35.51 0.1025 0.03761

4250 18.2 14.47 36.83 0.1065 0.03759

4500 18.4 15.15 38.15 0.1106 0.03758

4750 18.5 15.83 39.46 0.1146 0.03757

5000 18.7 16.49 40.77 0.1186 0.03755

5250 18.9 17.13 42.08 0.1226 0.03754

5500 19.1 17.76 43.38 0.1266 0.03753



6000 19.5 18.99 45.97 0.1346 0.03750

6500 19.9 20.17 48.56 0.1426 0.03747

SC145 4x2 20" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.5 15.02 27.57 0.0919 0.03652

4250 16.6 15.81 28.58 0.0960 0.03650

4500 16.8 16.58 29.61 0.1001 0.03648

4750 16.9 17.34 30.64 0.1042 0.03646

5000 17.1 18.08 31.67 0.1084 0.03644

5250 17.2 18.81 32.71 0.1126 0.03641

5500 17.4 19.52 33.76 0.1168 0.03639

6000 17.7 20.91 35.87 0.1253 0.03635

6500 18.1 22.24 38.00 0.1339 0.03630

CC145 4x2 20" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.1 15.38 27.49 0.0914 0.03539

4250 16.2 16.18 28.51 0.0955 0.03537

4500 16.4 16.98 29.53 0.0996 0.03534

4750 16.5 17.75 30.56 0.1037 0.03532

5000 16.7 18.50 31.60 0.1079 0.03530

5250 16.9 19.24 32.64 0.1121 0.03528

5500 17.0 19.97 33.69 0.1163 0.03526

6000 17.3 21.38 35.80 0.1248 0.03521

6500 17.7 22.73 37.93 0.1334 0.03517

CC157 4x2 20" AS 3.0L DSL 10R80/9.75 4X2 2021+ F150 HD & MaxT275/60R20 AS BSW D3IGB - Goodyear at 35 psi 4000 16.8 14.71 27.63 0.0929 0.03749

4250 17.0 15.49 28.65 0.0970 0.03747

4500 17.1 16.25 29.67 0.1011 0.03745

4750 17.3 17.00 30.70 0.1052 0.03743

5000 17.4 17.73 31.74 0.1094 0.03740

5250 17.6 18.45 32.78 0.1136 0.03738

5500 17.7 19.15 33.83 0.1178 0.03736

6000 18.1 20.52 35.94 0.1263 0.03731

6500 18.4 21.83 38.07 0.1349 0.03727

SC145 4x4 ESOF 17" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.8 13.89 31.63 0.1808 0.03711

4250 18.0 14.61 32.83 0.1851 0.03708

4500 18.2 15.32 34.04 0.1894 0.03705

4750 18.3 16.01 35.26 0.1937 0.03702

5000 18.5 16.69 36.48 0.1980 0.03699

5250 18.7 17.35 37.71 0.2024 0.03696

5500 18.9 18.00 38.94 0.2067 0.03693

6000 19.2 19.26 41.42 0.2155 0.03687

6500 19.6 20.47 43.91 0.2244 0.03681

CC145 4x4 ESOF 17" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.2 14.38 31.51 0.1797 0.03537

4250 17.4 15.12 32.72 0.1839 0.03534

4500 17.5 15.85 33.93 0.1882 0.03531

4750 17.7 16.56 35.14 0.1925 0.03528

5000 17.9 17.25 36.37 0.1969 0.03525

5250 18.1 17.93 37.59 0.2012 0.03522

5500 18.3 18.60 38.82 0.2056 0.03519

6000 18.6 19.89 41.30 0.2144 0.03513

6500 19.0 21.12 43.79 0.2233 0.03507

CC157 4x4 ESOF 17" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT265/70R17 AT OWL D3KDR - Pirelli at 35 psi 4000 17.9 13.79 31.65 0.1812 0.03751

4250 18.1 14.50 32.86 0.1854 0.03748

4500 18.3 15.20 34.07 0.1897 0.03745

4750 18.5 15.89 35.29 0.1941 0.03742

5000 18.7 16.56 36.51 0.1984 0.03739

5250 18.8 17.23 37.73 0.2027 0.03736

5500 19.0 17.87 38.97 0.2071 0.03733

6000 19.4 19.13 41.44 0.2159 0.03727

6500 19.8 20.33 43.94 0.2248 0.03721

SC145 4x4 ESOF 17" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 18.4 13.42 34.80 0.1786 0.03776

4250 18.6 14.12 35.99 0.1820 0.03775

4500 18.8 14.81 37.17 0.1855 0.03774

4750 18.9 15.49 38.35 0.1889 0.03773

5000 19.1 16.16 39.53 0.1923 0.03772



5250 19.3 16.81 40.69 0.1957 0.03772

5500 19.5 17.45 41.86 0.1990 0.03771

6000 19.8 18.70 44.17 0.2057 0.03769

6500 20.2 19.92 46.47 0.2124 0.03767

CC145 4x4 ESOF 17" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 17.8 13.88 34.68 0.1775 0.03602

4250 18.0 14.60 35.87 0.1809 0.03601

4500 18.2 15.31 37.06 0.1843 0.03600

4750 18.3 16.00 38.24 0.1878 0.03599

5000 18.5 16.68 39.41 0.1912 0.03598

5250 18.7 17.35 40.58 0.1945 0.03597

5500 18.9 18.01 41.74 0.1979 0.03596

6000 19.2 19.29 44.05 0.2046 0.03595

6500 19.6 20.53 46.35 0.2113 0.03593

CC157 4x4 ESOF 17" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/70R17 AT D3KFS - General at 41 psi 4000 18.6 13.32 34.83 0.1790 0.03816

4250 18.7 14.02 36.02 0.1824 0.03815

4500 18.9 14.70 37.20 0.1858 0.03814

4750 19.1 15.38 38.38 0.1893 0.03813

5000 19.3 16.04 39.55 0.1927 0.03812

5250 19.4 16.69 40.72 0.1960 0.03812

5500 19.6 17.33 41.88 0.1994 0.03811

6000 20.0 18.57 44.20 0.2061 0.03809

6500 20.3 19.78 46.49 0.2128 0.03807

SC145 4x4 ESOF 18" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.7 13.98 29.35 0.1825 0.03766

4250 17.8 14.72 30.40 0.1869 0.03763

4500 18.0 15.45 31.46 0.1914 0.03760

4750 18.2 16.16 32.51 0.1959 0.03757

5000 18.3 16.86 33.58 0.2005 0.03754

5250 18.5 17.55 34.64 0.2050 0.03751

5500 18.7 18.22 35.72 0.2096 0.03749

6000 19.0 19.53 37.87 0.2187 0.03743

6500 19.3 20.80 40.04 0.2280 0.03737

CC145 4x4 ESOF 18" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.1 14.47 29.24 0.1813 0.03592

4250 17.2 15.23 30.29 0.1858 0.03589

4500 17.4 15.98 31.34 0.1903 0.03586

4750 17.6 16.72 32.40 0.1948 0.03583

5000 17.7 17.43 33.46 0.1993 0.03580

5250 17.9 18.14 34.53 0.2039 0.03577

5500 18.1 18.83 35.60 0.2084 0.03575

6000 18.4 20.17 37.76 0.2176 0.03569

6500 18.7 21.47 39.93 0.2269 0.03563

CC157 4x4 ESOF 18" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL D3HEA - Michelin at 35 psi 4000 17.8 13.87 29.38 0.1828 0.03806

4250 18.0 14.61 30.43 0.1873 0.03803

4500 18.1 15.33 31.48 0.1918 0.03800

4750 18.3 16.04 32.54 0.1963 0.03797

5000 18.5 16.73 33.60 0.2008 0.03794

5250 18.6 17.41 34.67 0.2054 0.03792

5500 18.8 18.08 35.74 0.2099 0.03789

6000 19.1 19.39 37.90 0.2191 0.03783

6500 19.5 20.65 40.07 0.2284 0.03777

SC145 4x4 TOD 18" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.7 13.20 34.97 0.1299 0.03960

4250 18.9 13.89 36.04 0.1347 0.03960

4500 19.1 14.58 37.12 0.1395 0.03959

4750 19.3 15.24 38.22 0.1445 0.03959

5000 19.4 15.90 39.32 0.1494 0.03958

5250 19.6 16.55 40.43 0.1544 0.03957

5500 19.8 17.17 41.55 0.1595 0.03957

6000 20.2 18.39 43.83 0.1697 0.03956

6500 20.5 19.57 46.13 0.1801 0.03954

CC145 4x4 TOD 18" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.1 13.64 34.86 0.1287 0.03786

4250 18.3 14.35 35.93 0.1336 0.03786

4500 18.5 15.05 37.01 0.1384 0.03785



4750 18.7 15.74 38.10 0.1433 0.03785

5000 18.8 16.41 39.20 0.1483 0.03784

5250 19.0 17.07 40.31 0.1533 0.03783

5500 19.2 17.71 41.44 0.1584 0.03783

6000 19.6 18.96 43.71 0.1686 0.03782

6500 19.9 20.16 46.02 0.1790 0.03780

CC157 4x4 TOD 18" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/65R18 AT OWL #2 D3HFE - Goodyear at 35 psi 4000 18.9 13.10 35.00 0.1303 0.04000

4250 19.0 13.79 36.07 0.1351 0.04000

4500 19.2 14.47 37.15 0.1399 0.03999

4750 19.4 15.14 38.24 0.1448 0.03999

5000 19.6 15.79 39.34 0.1498 0.03998

5250 19.8 16.43 40.46 0.1548 0.03997

5500 19.9 17.05 41.58 0.1599 0.03997

6000 20.3 18.27 43.85 0.1701 0.03996

6500 20.7 19.43 46.16 0.1805 0.03994

SC145 4x4 ESOF 18" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 18.8 13.11 36.23 0.1839 0.03838

4250 19.0 13.79 37.55 0.1880 0.03836

4500 19.2 14.45 38.86 0.1920 0.03835

4750 19.4 15.10 40.18 0.1961 0.03833

5000 19.6 15.73 41.49 0.2001 0.03832

5250 19.8 16.36 42.79 0.2041 0.03831

5500 20.0 16.97 44.09 0.2081 0.03829

6000 20.4 18.16 46.69 0.2161 0.03827

6500 20.8 19.30 49.27 0.2240 0.03824

CC145 4x4 ESOF 18" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 18.2 13.55 36.11 0.1828 0.03664

4250 18.4 14.24 37.43 0.1869 0.03662

4500 18.6 14.92 38.75 0.1909 0.03661

4750 18.8 15.58 40.06 0.1950 0.03660

5000 19.0 16.23 41.37 0.1990 0.03658

5250 19.2 16.87 42.68 0.2030 0.03657

5500 19.4 17.50 43.98 0.2070 0.03655

6000 19.8 18.71 46.57 0.2150 0.03653

6500 20.2 19.88 49.16 0.2229 0.03650

CC157 4x4 ESOF 18" LT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 19.0 13.02 36.25 0.1843 0.03878

4250 19.2 13.69 37.57 0.1884 0.03877

4500 19.4 14.35 38.89 0.1924 0.03875

4750 19.6 14.99 40.20 0.1965 0.03874

5000 19.8 15.62 41.51 0.2005 0.03872

5250 20.0 16.24 42.82 0.2045 0.03871

5500 20.2 16.85 44.12 0.2085 0.03870

6000 20.6 18.03 46.72 0.2165 0.03867

6500 20.9 19.17 49.30 0.2244 0.03864

SC145 4x4 TOD 18" LT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 19.9 12.41 42.88 0.1337 0.03991

4250 20.1 13.06 44.20 0.1378 0.03990

4500 20.3 13.70 45.51 0.1418 0.03988

4750 20.5 14.31 46.83 0.1459 0.03987

5000 20.7 14.93 48.14 0.1499 0.03985

5250 20.9 15.53 49.44 0.1539 0.03984

5500 21.1 16.11 50.74 0.1579 0.03983

6000 21.5 17.26 53.34 0.1659 0.03980

6500 21.9 18.37 55.92 0.1738 0.03977

CC145 4x4 TOD 18" LT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 19.3 12.80 42.76 0.1326 0.03817

4250 19.5 13.46 44.08 0.1367 0.03816

4500 19.7 14.11 45.40 0.1407 0.03814

4750 19.9 14.75 46.71 0.1448 0.03813

5000 20.1 15.37 48.02 0.1488 0.03811

5250 20.3 15.99 49.33 0.1528 0.03810

5500 20.5 16.59 50.63 0.1568 0.03809

6000 20.9 17.76 53.22 0.1648 0.03806

6500 21.3 18.89 55.81 0.1727 0.03803

CC157 4x4 TOD 18" LT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxTLT265/7018 AT OWL D3HFQ - General at 41 psi 4000 20.1 12.33 42.90 0.1341 0.04031



4250 20.3 12.97 44.22 0.1382 0.04030

4500 20.4 13.60 45.54 0.1422 0.04028

4750 20.6 14.22 46.85 0.1463 0.04027

5000 20.8 14.82 48.16 0.1503 0.04026

5250 21.0 15.42 49.47 0.1543 0.04024

5500 21.2 16.01 50.77 0.1583 0.04023

6000 21.6 17.15 53.36 0.1663 0.04020

6500 22.0 18.25 55.95 0.1742 0.04017

SC145 4x4 ESOF 20" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 18.2 13.57 30.48 0.1904 0.03863

4250 18.4 14.28 31.65 0.1957 0.03859

4500 18.6 14.98 32.83 0.2011 0.03855

4750 18.7 15.66 34.01 0.2065 0.03851

5000 18.9 16.32 35.21 0.2120 0.03847

5250 19.1 16.97 36.41 0.2175 0.03844

5500 19.3 17.61 37.61 0.2230 0.03840

6000 19.7 18.85 40.05 0.2341 0.03832

6500 20.0 20.04 42.50 0.2453 0.03824

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 18.0 13.71 29.00 0.1875 0.03873

4250 18.2 14.45 30.00 0.1923 0.03870

4500 18.3 15.16 31.01 0.1972 0.03867

4750 18.5 15.87 32.02 0.2020 0.03864

5000 18.7 16.57 33.03 0.2069 0.03861

5250 18.8 17.25 34.04 0.2118 0.03858

5500 19.0 17.92 35.06 0.2167 0.03855

6000 19.3 19.23 37.10 0.2266 0.03849

6500 19.6 20.49 39.15 0.2365 0.03843

CC145 4x4 ESOF 20" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 17.4 14.20 30.33 0.1889 0.03631

4250 17.6 14.94 31.50 0.1942 0.03627

4500 17.8 15.65 32.68 0.1996 0.03623

4750 17.9 16.36 33.86 0.2050 0.03619

5000 18.1 17.05 35.05 0.2105 0.03615

5250 18.3 17.72 36.25 0.2159 0.03611

5500 18.5 18.37 37.46 0.2215 0.03608

6000 18.9 19.65 39.89 0.2326 0.03600

6500 19.2 20.87 42.35 0.2438 0.03592

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 17.2 14.35 28.85 0.1859 0.03641

4250 17.4 15.11 29.85 0.1908 0.03638

4500 17.5 15.86 30.85 0.1956 0.03635

4750 17.7 16.59 31.86 0.2005 0.03632

5000 17.8 17.31 32.87 0.2054 0.03629

5250 18.0 18.02 33.89 0.2103 0.03626

5500 18.2 18.71 34.91 0.2152 0.03623

6000 18.5 20.06 36.95 0.2250 0.03617

6500 18.8 21.36 39.00 0.2349 0.03611

CC157 4x4 ESOF 20" AT 3.0L DSL 10R80/9.75/ESOF 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 18.4 13.47 30.51 0.1908 0.03903

4250 18.5 14.18 31.68 0.1961 0.03899

4500 18.7 14.86 32.86 0.2015 0.03896

4750 18.9 15.54 34.04 0.2069 0.03892

5000 19.1 16.20 35.23 0.2124 0.03888

5250 19.3 16.85 36.43 0.2179 0.03884

5500 19.4 17.48 37.64 0.2234 0.03880

6000 19.8 18.72 40.07 0.2345 0.03872

6500 20.2 19.90 42.53 0.2457 0.03864

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 18.2 13.61 29.03 0.1879 0.03913

4250 18.3 14.34 30.03 0.1927 0.03910

4500 18.5 15.05 31.03 0.1976 0.03907

4750 18.6 15.75 32.04 0.2024 0.03904

5000 18.8 16.44 33.05 0.2073 0.03901

5250 19.0 17.12 34.07 0.2122 0.03898

5500 19.1 17.78 35.09 0.2171 0.03896

6000 19.4 19.08 37.13 0.2270 0.03890



6500 19.8 20.34 39.18 0.2369 0.03884

SC145 4x4 TOD 20" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 19.2 12.84 37.05 0.1409 0.04011

4250 19.4 13.52 38.22 0.1463 0.04007

4500 19.6 14.18 39.40 0.1517 0.04004

4750 19.8 14.83 40.58 0.1571 0.04000

5000 20.0 15.47 41.78 0.1625 0.03996

5250 20.2 16.10 42.98 0.1680 0.03992

5500 20.3 16.71 44.18 0.1735 0.03988

6000 20.7 17.90 46.61 0.1847 0.03980

6500 21.1 19.05 49.07 0.1959 0.03972

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 19.1 12.97 35.57 0.1380 0.04021

4250 19.2 13.66 36.57 0.1429 0.04018

4500 19.4 14.35 37.58 0.1477 0.04015

4750 19.5 15.03 38.59 0.1526 0.04012

5000 19.7 15.69 39.60 0.1575 0.04010

5250 19.9 16.34 40.61 0.1624 0.04007

5500 20.0 16.98 41.63 0.1673 0.04004

6000 20.3 18.24 43.67 0.1771 0.03998

6500 20.6 19.45 45.72 0.1870 0.03992

CC145 4x4 TOD 20" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 18.4 13.40 36.90 0.1394 0.03779

4250 18.6 14.10 38.07 0.1448 0.03775

4500 18.8 14.79 39.25 0.1501 0.03772

4750 19.0 15.46 40.43 0.1556 0.03768

5000 19.2 16.12 41.62 0.1610 0.03764

5250 19.4 16.77 42.82 0.1665 0.03760

5500 19.5 17.40 44.03 0.1720 0.03756

6000 19.9 18.63 46.46 0.1831 0.03748

6500 20.3 19.80 48.92 0.1944 0.03740

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 18.3 13.54 35.42 0.1365 0.03789

4250 18.4 14.26 36.42 0.1413 0.03786

4500 18.6 14.97 37.42 0.1462 0.03783

4750 18.7 15.67 38.43 0.1511 0.03780

5000 18.9 16.36 39.44 0.1559 0.03777

5250 19.0 17.03 40.46 0.1608 0.03774

5500 19.2 17.70 41.48 0.1657 0.03772

6000 19.5 18.99 43.52 0.1756 0.03766

6500 19.8 20.24 45.57 0.1855 0.03760

CC157 4x4 TOD 20" AT 3.0L DSL 10R80/9.75/TOD 4X4 2021+ F150 HD & MaxT275/6020 AT OWL D3IGC - Pirelli at 35 psi 4000 19.4 12.75 37.08 0.1413 0.04052

4250 19.6 13.42 38.25 0.1467 0.04048

4500 19.8 14.08 39.43 0.1521 0.04044

4750 19.9 14.73 40.61 0.1575 0.04040

5000 20.1 15.36 41.80 0.1629 0.04036

5250 20.3 15.99 43.00 0.1684 0.04032

5500 20.5 16.59 44.21 0.1739 0.04029

6000 20.9 17.78 46.64 0.1850 0.04021

6500 21.2 18.92 49.10 0.1963 0.04013

275/6020 AT BSW D3IGD - Hankook at 35 psi 4000 19.2 12.87 35.60 0.1384 0.04062

4250 19.4 13.56 36.60 0.1432 0.04059

4500 19.5 14.25 37.60 0.1481 0.04056

4750 19.7 14.92 38.61 0.1530 0.04053

5000 19.8 15.58 39.62 0.1579 0.04050

5250 20.0 16.23 40.64 0.1627 0.04047

5500 20.2 16.87 41.66 0.1677 0.04044

6000 20.5 18.11 43.70 0.1775 0.04038

6500 20.8 19.32 45.75 0.1874 0.04032



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V5 2020 P558 8/12/2019 RMARINCA 2020_P558_TRLHP_V5_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V4 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 11/27/2018 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F350 DRW Regular Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.5 16.87 55.87 0.2338 0.05539

8000 27.8 17.76 58.43 0.2409 0.05533

8500 28.2 18.62 60.98 0.2480 0.05527

9000 28.6 19.46 63.52 0.2552 0.05522

9500 28.9 20.29 66.05 0.2622 0.05516

10000 29.3 21.09 68.58 0.2693 0.05510

10500 29.7 21.87 71.10 0.2763 0.05504

11000 30.0 22.64 73.62 0.2833 0.05498

11500 30.4 23.38 76.12 0.2903 0.05492

12000 30.8 24.11 78.62 0.2973 0.05487

12500 31.1 24.83 81.13 0.3043 0.05481

13000 31.5 25.52 83.62 0.3113 0.05475

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.90 55.54 0.2329 0.05540

8000 27.8 17.79 58.07 0.2399 0.05534

8500 28.2 18.66 60.60 0.2470 0.05528

9000 28.5 19.50 63.11 0.2540 0.05523

9500 28.9 20.33 65.62 0.2610 0.05517

10000 29.2 21.13 68.13 0.2680 0.05511

10500 29.6 21.92 70.63 0.2750 0.05505

11000 30.0 22.69 73.13 0.2820 0.05500

11500 30.3 23.44 75.61 0.2889 0.05494

12000 30.7 24.17 78.09 0.2958 0.05488

12500 31.0 24.89 80.57 0.3028 0.05482

13000 31.4 25.59 83.05 0.3097 0.05476

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.5 16.88 55.78 0.2335 0.05539

8000 27.8 17.77 58.33 0.2406 0.05533

8500 28.2 18.63 60.87 0.2477 0.05527

9000 28.6 19.48 63.40 0.2548 0.05521

9500 28.9 20.30 65.93 0.2618 0.05516

10000 29.3 21.10 68.45 0.2689 0.05510

10500 29.6 21.89 70.96 0.2759 0.05504

11000 30.0 22.65 73.47 0.2829 0.05498

11500 30.4 23.40 75.98 0.2900 0.05493

12000 30.7 24.13 78.47 0.2969 0.05487

12500 31.1 24.85 80.97 0.3039 0.05481

13000 31.4 25.55 83.46 0.3108 0.05475

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.91 55.41 0.2325 0.05540

8000 27.8 17.80 57.93 0.2395 0.05534

8500 28.1 18.67 60.45 0.2466 0.05528

9000 28.5 19.52 62.96 0.2536 0.05523

9500 28.9 20.35 65.46 0.2605 0.05517

10000 29.2 21.15 67.96 0.2675 0.05511

10500 29.6 21.94 70.46 0.2745 0.05506

11000 29.9 22.71 72.94 0.2814 0.05500

11500 30.3 23.46 75.42 0.2884 0.05494

12000 30.6 24.20 77.89 0.2953 0.05488

12500 31.0 24.92 80.37 0.3022 0.05482

13000 31.4 25.62 82.83 0.3091 0.05477

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.4 16.94 55.07 0.2315 0.05541

8000 27.7 17.84 57.57 0.2386 0.05535

8500 28.1 18.71 60.07 0.2455 0.05529

9000 28.4 19.56 62.55 0.2524 0.05524

9500 28.8 20.39 65.03 0.2594 0.05518

10000 29.2 21.20 67.52 0.2663 0.05512

10500 29.5 21.99 69.99 0.2732 0.05507

11000 29.9 22.76 72.45 0.2801 0.05501

11500 30.2 23.52 74.91 0.2870 0.05495

12000 30.6 24.26 77.36 0.2938 0.05490

12500 30.9 24.98 79.81 0.3007 0.05484

13000 31.3 25.69 82.26 0.3075 0.05478

Vehicle Description 3-Term 3-Term RL Force Coefficients

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing).

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data 

will be available for 3 Month Chart. 10R transmission requires Special Mode 

for coastdown testing.

Single Roll Dynamometer Settings

Updated Brake Drag and Aero values, only 4x4 configurations.



LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.95 54.96 0.2313 0.05541

8000 27.7 17.85 57.45 0.2382 0.05536

8500 28.1 18.72 59.94 0.2451 0.05530

9000 28.4 19.57 62.43 0.2521 0.05524

9500 28.8 20.40 64.90 0.2590 0.05519

10000 29.1 21.22 67.36 0.2659 0.05513

10500 29.5 22.01 69.83 0.2728 0.05507

11000 29.8 22.78 72.29 0.2796 0.05501

11500 30.2 23.54 74.74 0.2865 0.05496

12000 30.5 24.28 77.19 0.2933 0.05490

12500 30.9 25.00 79.63 0.3001 0.05484

13000 31.2 25.71 82.07 0.3069 0.05478

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.99 54.59 0.2302 0.05542

8000 27.6 17.88 57.06 0.2371 0.05537

8500 28.0 18.76 59.52 0.2440 0.05531

9000 28.4 19.62 61.98 0.2509 0.05525

9500 28.7 20.45 64.43 0.2577 0.05520

10000 29.1 21.27 66.88 0.2645 0.05514

10500 29.4 22.06 69.32 0.2713 0.05508

11000 29.8 22.84 71.76 0.2781 0.05503

11500 30.1 23.60 74.18 0.2849 0.05497

12000 30.5 24.35 76.61 0.2917 0.05491

12500 30.8 25.07 79.03 0.2985 0.05486

13000 31.2 25.78 81.44 0.3052 0.05480

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.2 17.02 54.25 0.2293 0.05543

8000 27.6 17.92 56.70 0.2361 0.05537

8500 27.9 18.80 59.14 0.2429 0.05531

9000 28.3 19.66 61.58 0.2497 0.05526

9500 28.6 20.50 64.01 0.2565 0.05520

10000 29.0 21.31 66.43 0.2633 0.05515

10500 29.3 22.11 68.85 0.2700 0.05509

11000 29.7 22.89 71.27 0.2768 0.05504

11500 30.0 23.66 73.67 0.2835 0.05498

12000 30.4 24.41 76.08 0.2902 0.05492

12500 30.7 25.14 78.48 0.2969 0.05487

13000 31.1 25.85 80.87 0.3036 0.05481

F350 DRW Crew Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 26.1 17.79 55.60 0.2310 0.05132

8000 26.4 18.71 58.16 0.2381 0.05126

8500 26.8 19.60 60.71 0.2452 0.05120

9000 27.2 20.48 63.25 0.2523 0.05115

9500 27.5 21.33 65.78 0.2594 0.05109

10000 27.9 22.16 68.31 0.2664 0.05103

10500 28.3 22.96 70.83 0.2735 0.05097

11000 28.6 23.75 73.35 0.2805 0.05091

11500 29.0 24.52 75.85 0.2875 0.05085

12000 29.3 25.27 78.35 0.2945 0.05080

12500 29.7 26.01 80.86 0.3014 0.05074

13000 30.1 26.72 83.35 0.3084 0.05068

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 26.0 17.82 55.27 0.2300 0.05133

8000 26.4 18.74 57.80 0.2371 0.05127

8500 26.7 19.64 60.33 0.2442 0.05121

9000 27.1 20.52 62.84 0.2511 0.05116

9500 27.5 21.37 65.35 0.2582 0.05110

10000 27.8 22.21 67.86 0.2652 0.05104

10500 28.2 23.02 70.36 0.2722 0.05098

11000 28.5 23.81 72.86 0.2791 0.05092

11500 28.9 24.58 75.34 0.2861 0.05086

12000 29.3 25.34 77.82 0.2930 0.05080

12500 29.6 26.08 80.30 0.2999 0.05075

13000 30.0 26.80 82.78 0.3068 0.05069

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 26.0 17.79 55.51 0.2307 0.05132

8000 26.4 18.72 58.06 0.2378 0.05126

8500 26.8 19.62 60.60 0.2449 0.05120

9000 27.1 20.49 63.13 0.2520 0.05114

9500 27.5 21.34 65.66 0.2590 0.05108

10000 27.9 22.17 68.18 0.2661 0.05103

10500 28.2 22.98 70.69 0.2730 0.05097

11000 28.6 23.77 73.20 0.2801 0.05091

11500 29.0 24.54 75.71 0.2871 0.05085

12000 29.3 25.29 78.20 0.2941 0.05080

12500 29.7 26.03 80.70 0.3010 0.05074

13000 30.0 26.75 83.19 0.3080 0.05068

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 26.0 17.83 55.14 0.2296 0.05133

8000 26.4 18.76 57.66 0.2366 0.05127

8500 26.7 19.66 60.18 0.2437 0.05121

9000 27.1 20.54 62.69 0.2507 0.05116

9500 27.4 21.39 65.19 0.2577 0.05110



10000 27.8 22.23 67.69 0.2647 0.05104

10500 28.2 23.04 70.19 0.2716 0.05098

11000 28.5 23.84 72.67 0.2786 0.05092

11500 28.9 24.61 75.15 0.2855 0.05087

12000 29.2 25.37 77.62 0.2924 0.05081

12500 29.6 26.10 80.10 0.2993 0.05075

13000 29.9 26.83 82.56 0.3062 0.05069

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 25.9 17.86 54.80 0.2287 0.05134

8000 26.3 18.79 57.30 0.2357 0.05128

8500 26.7 19.70 59.80 0.2427 0.05122

9000 27.0 20.58 62.28 0.2496 0.05117

9500 27.4 21.44 64.76 0.2565 0.05111

10000 27.7 22.28 67.25 0.2635 0.05105

10500 28.1 23.10 69.72 0.2703 0.05099

11000 28.4 23.90 72.18 0.2772 0.05093

11500 28.8 24.67 74.64 0.2841 0.05088

12000 29.2 25.43 77.09 0.2910 0.05082

12500 29.5 26.17 79.54 0.2978 0.05077

13000 29.9 26.90 81.99 0.3046 0.05071

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 25.9 17.88 54.69 0.2284 0.05134

8000 26.3 18.81 57.18 0.2354 0.05128

8500 26.6 19.71 59.67 0.2423 0.05123

9000 27.0 20.60 62.16 0.2492 0.05117

9500 27.4 21.46 64.63 0.2562 0.05111

10000 27.7 22.30 67.09 0.2631 0.05106

10500 28.1 23.11 69.56 0.2699 0.05100

11000 28.4 23.91 72.02 0.2768 0.05094

11500 28.8 24.69 74.47 0.2836 0.05088

12000 29.1 25.45 76.92 0.2905 0.05083

12500 29.5 26.20 79.36 0.2973 0.05077

13000 29.8 26.93 81.80 0.3041 0.05071

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 25.9 17.91 54.32 0.2273 0.05135

8000 26.2 18.85 56.79 0.2342 0.05129

8500 26.6 19.76 59.25 0.2411 0.05124

9000 26.9 20.64 61.71 0.2480 0.05118

9500 27.3 21.51 64.16 0.2549 0.05112

10000 27.6 22.35 66.61 0.2617 0.05107

10500 28.0 23.17 69.05 0.2685 0.05101

11000 28.4 23.98 71.49 0.2753 0.05095

11500 28.7 24.76 73.91 0.2821 0.05090

12000 29.1 25.53 76.34 0.2889 0.05084

12500 29.4 26.28 78.76 0.2956 0.05079

13000 29.7 27.01 81.18 0.3024 0.05073

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 25.8 17.95 53.98 0.2264 0.05136

8000 26.2 18.89 56.43 0.2332 0.05130

8500 26.5 19.80 58.87 0.2401 0.05124

9000 26.9 20.69 61.31 0.2468 0.05119

9500 27.2 21.56 63.74 0.2537 0.05113

10000 27.6 22.41 66.16 0.2605 0.05107

10500 27.9 23.23 68.58 0.2672 0.05102

11000 28.3 24.04 71.00 0.2739 0.05096

11500 28.6 24.83 73.40 0.2806 0.05091

12000 29.0 25.60 75.80 0.2874 0.05085

12500 29.3 26.35 78.21 0.2940 0.05080

13000 29.7 27.08 80.60 0.3007 0.05074

F350 DRW Super Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.90 55.87 0.2337 0.05526

8000 27.8 17.79 58.42 0.2408 0.05521

8500 28.2 18.65 60.97 0.2479 0.05515

9000 28.5 19.49 63.51 0.2551 0.05509

9500 28.9 20.32 66.04 0.2621 0.05503

10000 29.3 21.12 68.57 0.2692 0.05497

10500 29.6 21.90 71.09 0.2762 0.05491

11000 30.0 22.67 73.61 0.2832 0.05485

11500 30.3 23.42 76.11 0.2902 0.05480

12000 30.7 24.15 78.61 0.2972 0.05474

12500 31.1 24.86 81.12 0.3042 0.05468

13000 31.4 25.56 83.61 0.3112 0.05462

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.93 55.53 0.2328 0.05527

8000 27.7 17.82 58.06 0.2398 0.05521

8500 28.1 18.69 60.59 0.2469 0.05516

9000 28.5 19.53 63.10 0.2539 0.05510

9500 28.8 20.36 65.62 0.2609 0.05504

10000 29.2 21.17 68.12 0.2679 0.05498

10500 29.6 21.96 70.62 0.2749 0.05492

11000 29.9 22.72 73.12 0.2819 0.05486

11500 30.3 23.48 75.60 0.2888 0.05480

12000 30.6 24.21 78.08 0.2957 0.05475



12500 31.0 24.93 80.56 0.3027 0.05469

13000 31.3 25.63 83.04 0.3096 0.05463

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.91 55.77 0.2335 0.05526

8000 27.8 17.80 58.32 0.2406 0.05521

8500 28.1 18.66 60.86 0.2476 0.05515

9000 28.5 19.51 63.39 0.2547 0.05509

9500 28.9 20.33 65.92 0.2618 0.05503

10000 29.2 21.13 68.44 0.2688 0.05497

10500 29.6 21.92 70.95 0.2758 0.05491

11000 30.0 22.68 73.46 0.2828 0.05486

11500 30.3 23.43 75.97 0.2899 0.05480

12000 30.7 24.17 78.46 0.2968 0.05474

12500 31.0 24.88 80.96 0.3038 0.05468

13000 31.4 25.58 83.45 0.3108 0.05463

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.94 55.40 0.2324 0.05527

8000 27.7 17.83 57.92 0.2394 0.05522

8500 28.1 18.70 60.44 0.2465 0.05516

9000 28.4 19.55 62.95 0.2535 0.05510

9500 28.8 20.38 65.46 0.2605 0.05504

10000 29.2 21.18 67.95 0.2674 0.05499

10500 29.5 21.97 70.45 0.2744 0.05493

11000 29.9 22.74 72.93 0.2813 0.05487

11500 30.2 23.50 75.41 0.2883 0.05481

12000 30.6 24.23 77.88 0.2952 0.05475

12500 31.0 24.95 80.36 0.3021 0.05470

13000 31.3 25.65 82.82 0.3090 0.05464

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.97 55.06 0.2315 0.05528

8000 27.7 17.87 57.56 0.2385 0.05522

8500 28.0 18.74 60.06 0.2454 0.05517

9000 28.4 19.59 62.54 0.2524 0.05511

9500 28.8 20.42 65.03 0.2593 0.05506

10000 29.1 21.23 67.51 0.2662 0.05500

10500 29.5 22.02 69.98 0.2731 0.05494

11000 29.8 22.80 72.44 0.2800 0.05488

11500 30.2 23.55 74.90 0.2869 0.05482

12000 30.5 24.29 77.35 0.2937 0.05477

12500 30.9 25.02 79.80 0.3006 0.05471

13000 31.2 25.72 82.25 0.3074 0.05466

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.98 54.95 0.2312 0.05529

8000 27.7 17.88 57.44 0.2382 0.05523

8500 28.0 18.75 59.94 0.2450 0.05517

9000 28.4 19.60 62.42 0.2520 0.05512

9500 28.7 20.43 64.89 0.2589 0.05506

10000 29.1 21.25 67.36 0.2658 0.05500

10500 29.4 22.04 69.82 0.2727 0.05494

11000 29.8 22.81 72.28 0.2795 0.05489

11500 30.1 23.57 74.73 0.2864 0.05483

12000 30.5 24.31 77.18 0.2932 0.05477

12500 30.9 25.04 79.62 0.3001 0.05471

13000 31.2 25.74 82.06 0.3069 0.05466

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.2 17.01 54.58 0.2301 0.05530

8000 27.6 17.91 57.05 0.2370 0.05524

8500 28.0 18.79 59.52 0.2439 0.05518

9000 28.3 19.65 61.97 0.2508 0.05513

9500 28.7 20.48 64.43 0.2576 0.05507

10000 29.0 21.30 66.87 0.2644 0.05501

10500 29.4 22.10 69.31 0.2712 0.05496

11000 29.7 22.87 71.75 0.2780 0.05490

11500 30.1 23.64 74.17 0.2848 0.05484

12000 30.4 24.38 76.60 0.2916 0.05479

12500 30.8 25.11 79.02 0.2984 0.05473

13000 31.1 25.82 81.44 0.3051 0.05468

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.2 17.04 54.24 0.2292 0.05530

8000 27.5 17.95 56.69 0.2360 0.05524

8500 27.9 18.83 59.14 0.2428 0.05519

9000 28.3 19.69 61.57 0.2496 0.05513

9500 28.6 20.53 64.01 0.2564 0.05508

10000 29.0 21.35 66.43 0.2632 0.05502

10500 29.3 22.15 68.84 0.2699 0.05496

11000 29.6 22.93 71.26 0.2767 0.05491

11500 30.0 23.69 73.66 0.2834 0.05485

12000 30.3 24.44 76.06 0.2901 0.05480

12500 30.7 25.17 78.47 0.2968 0.05474

13000 31.0 25.89 80.86 0.3035 0.05469

F350 DRW Regular Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.94 53.94 0.2488 0.05554

8000 27.7 17.84 56.27 0.2566 0.05549

8500 28.1 18.73 58.58 0.2642 0.05544



9000 28.4 19.59 60.88 0.2719 0.05539

9500 28.7 20.43 63.17 0.2795 0.05535

10000 29.1 21.26 65.45 0.2870 0.05530

10500 29.4 22.06 67.72 0.2946 0.05526

11000 29.7 22.85 69.98 0.3021 0.05521

11500 30.1 23.63 72.23 0.3096 0.05516

12000 30.4 24.38 74.48 0.3170 0.05511

12500 30.7 25.12 76.71 0.3245 0.05507

13000 31.1 25.85 78.94 0.3319 0.05502

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.3 16.96 53.73 0.2481 0.05554

8000 27.7 17.86 56.04 0.2558 0.05549

8500 28.0 18.75 58.34 0.2634 0.05545

9000 28.4 19.61 60.63 0.2710 0.05540

9500 28.7 20.46 62.91 0.2786 0.05535

10000 29.0 21.29 65.17 0.2861 0.05531

10500 29.4 22.10 67.43 0.2936 0.05526

11000 29.7 22.89 69.68 0.3011 0.05522

11500 30.0 23.66 71.92 0.3085 0.05516

12000 30.4 24.42 74.15 0.3160 0.05512

12500 30.7 25.16 76.37 0.3233 0.05508

13000 31.0 25.89 78.58 0.3307 0.05503

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.94 53.87 0.2486 0.05554

8000 27.7 17.85 56.20 0.2563 0.05549

8500 28.0 18.73 58.51 0.2640 0.05544

9000 28.4 19.60 60.80 0.2716 0.05540

9500 28.7 20.44 63.09 0.2792 0.05535

10000 29.1 21.27 65.36 0.2868 0.05530

10500 29.4 22.07 67.63 0.2943 0.05525

11000 29.7 22.86 69.88 0.3018 0.05521

11500 30.1 23.64 72.13 0.3092 0.05516

12000 30.4 24.40 74.37 0.3167 0.05512

12500 30.7 25.14 76.59 0.3241 0.05507

13000 31.1 25.86 78.82 0.3315 0.05503

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.3 16.97 53.64 0.2478 0.05554

8000 27.7 17.87 55.95 0.2555 0.05549

8500 28.0 18.76 58.24 0.2631 0.05545

9000 28.3 19.62 60.53 0.2707 0.05540

9500 28.7 20.47 62.80 0.2782 0.05536

10000 29.0 21.30 65.06 0.2858 0.05531

10500 29.4 22.11 67.31 0.2932 0.05526

11000 29.7 22.90 69.55 0.3007 0.05522

11500 30.0 23.68 71.78 0.3081 0.05517

12000 30.3 24.44 74.01 0.3155 0.05512

12500 30.7 25.18 76.22 0.3229 0.05508

13000 31.0 25.91 78.43 0.3302 0.05504

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.99 53.42 0.2471 0.05555

8000 27.6 17.90 55.72 0.2547 0.05550

8500 28.0 18.78 58.00 0.2623 0.05545

9000 28.3 19.65 60.28 0.2698 0.05541

9500 28.6 20.50 62.53 0.2773 0.05536

10000 29.0 21.33 64.78 0.2849 0.05532

10500 29.3 22.14 67.02 0.2922 0.05527

11000 29.6 22.94 69.25 0.2997 0.05523

11500 30.0 23.72 71.47 0.3070 0.05518

12000 30.3 24.48 73.68 0.3144 0.05513

12500 30.6 25.23 75.88 0.3217 0.05508

13000 31.0 25.96 78.08 0.3290 0.05504

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.99 53.34 0.2468 0.05555

8000 27.6 17.90 55.63 0.2544 0.05550

8500 28.0 18.79 57.91 0.2620 0.05546

9000 28.3 19.66 60.16 0.2695 0.05541

9500 28.6 20.51 62.42 0.2770 0.05536

10000 29.0 21.34 64.66 0.2844 0.05532

10500 29.3 22.16 66.90 0.2918 0.05527

11000 29.6 22.95 69.12 0.2992 0.05522

11500 29.9 23.73 71.34 0.3066 0.05518

12000 30.3 24.49 73.54 0.3140 0.05513

12500 30.6 25.24 75.74 0.3213 0.05509

13000 30.9 25.98 77.93 0.3286 0.05504

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.2 17.02 53.11 0.2460 0.05555

8000 27.6 17.93 55.38 0.2536 0.05550

8500 27.9 18.82 57.64 0.2610 0.05546

9000 28.2 19.69 59.89 0.2686 0.05541

9500 28.6 20.54 62.13 0.2760 0.05537

10000 28.9 21.38 64.36 0.2834 0.05532

10500 29.2 22.19 66.58 0.2908 0.05528

11000 29.6 22.99 68.80 0.2982 0.05523



11500 29.9 23.77 70.99 0.3055 0.05519

12000 30.2 24.54 73.18 0.3127 0.05514

12500 30.5 25.29 75.37 0.3200 0.05510

13000 30.9 26.02 77.55 0.3273 0.05505

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.2 17.04 52.89 0.2453 0.05556

8000 27.5 17.95 55.15 0.2528 0.05551

8500 27.9 18.84 57.40 0.2603 0.05547

9000 28.2 19.72 59.64 0.2677 0.05542

9500 28.5 20.57 61.87 0.2751 0.05537

10000 28.9 21.41 64.08 0.2825 0.05533

10500 29.2 22.22 66.29 0.2898 0.05528

11000 29.5 23.02 68.49 0.2971 0.05524

11500 29.8 23.81 70.67 0.3044 0.05519

12000 30.2 24.58 72.85 0.3117 0.05515

12500 30.5 25.33 75.03 0.3189 0.05511

13000 30.8 26.07 77.19 0.3261 0.05506

F350 DRW Crew Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 26.0 17.86 53.67 0.2459 0.05147

8000 26.3 18.80 56.00 0.2537 0.05142

8500 26.6 19.72 58.31 0.2614 0.05137

9000 27.0 20.61 60.61 0.2690 0.05132

9500 27.3 21.49 62.90 0.2766 0.05128

10000 27.7 22.34 65.18 0.2842 0.05123

10500 28.0 23.17 67.46 0.2918 0.05119

11000 28.3 23.99 69.71 0.2992 0.05114

11500 28.7 24.79 71.96 0.3068 0.05109

12000 29.0 25.57 74.21 0.3142 0.05104

12500 29.3 26.33 76.44 0.3216 0.05100

13000 29.7 27.08 78.67 0.3290 0.05095

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 25.9 17.88 53.46 0.2452 0.05147

8000 26.3 18.83 55.77 0.2529 0.05142

8500 26.6 19.74 58.07 0.2606 0.05138

9000 26.9 20.64 60.36 0.2682 0.05133

9500 27.3 21.52 62.64 0.2757 0.05128

10000 27.6 22.38 64.90 0.2833 0.05123

10500 28.0 23.21 67.16 0.2908 0.05119

11000 28.3 24.03 69.41 0.2982 0.05114

11500 28.6 24.83 71.65 0.3057 0.05110

12000 29.0 25.61 73.88 0.3131 0.05105

12500 29.3 26.38 76.10 0.3204 0.05100

13000 29.6 27.13 78.31 0.3278 0.05096

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 25.9 17.87 53.60 0.2457 0.05147

8000 26.3 18.81 55.92 0.2534 0.05142

8500 26.6 19.73 58.24 0.2611 0.05137

9000 27.0 20.62 60.53 0.2688 0.05132

9500 27.3 21.50 62.82 0.2764 0.05128

10000 27.6 22.35 65.09 0.2839 0.05123

10500 28.0 23.19 67.36 0.2915 0.05118

11000 28.3 24.00 69.61 0.2989 0.05114

11500 28.7 24.80 71.86 0.3064 0.05109

12000 29.0 25.58 74.10 0.3139 0.05105

12500 29.3 26.35 76.32 0.3212 0.05100

13000 29.6 27.10 78.55 0.3286 0.05096

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 25.9 17.89 53.37 0.2449 0.05147

8000 26.2 18.84 55.68 0.2526 0.05142

8500 26.6 19.76 57.97 0.2602 0.05138

9000 26.9 20.65 60.26 0.2678 0.05133

9500 27.3 21.53 62.53 0.2754 0.05129

10000 27.6 22.39 64.79 0.2829 0.05124

10500 27.9 23.23 67.04 0.2904 0.05119

11000 28.3 24.05 69.28 0.2978 0.05114

11500 28.6 24.85 71.51 0.3053 0.05110

12000 28.9 25.63 73.74 0.3126 0.05105

12500 29.3 26.40 75.95 0.3200 0.05101

13000 29.6 27.15 78.16 0.3274 0.05096

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 25.9 17.91 53.15 0.2442 0.05148

8000 26.2 18.86 55.45 0.2518 0.05143

8500 26.6 19.78 57.73 0.2594 0.05138

9000 26.9 20.68 60.00 0.2670 0.05133

9500 27.2 21.56 62.26 0.2745 0.05129

10000 27.6 22.42 64.51 0.2820 0.05124

10500 27.9 23.26 66.75 0.2894 0.05120

11000 28.2 24.08 68.98 0.2968 0.05115

11500 28.6 24.89 71.20 0.3042 0.05111

12000 28.9 25.67 73.41 0.3116 0.05106

12500 29.2 26.45 75.61 0.3188 0.05101

13000 29.5 27.20 77.81 0.3262 0.05097

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 25.9 17.92 53.07 0.2439 0.05148



8000 26.2 18.87 55.36 0.2515 0.05143

8500 26.5 19.79 57.64 0.2591 0.05138

9000 26.9 20.69 59.89 0.2667 0.05134

9500 27.2 21.58 62.15 0.2741 0.05129

10000 27.5 22.44 64.39 0.2816 0.05124

10500 27.9 23.28 66.63 0.2890 0.05120

11000 28.2 24.10 68.85 0.2964 0.05115

11500 28.5 24.90 71.07 0.3038 0.05111

12000 28.9 25.69 73.27 0.3111 0.05106

12500 29.2 26.46 75.47 0.3184 0.05101

13000 29.5 27.22 77.66 0.3257 0.05097

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 25.8 17.95 52.84 0.2432 0.05148

8000 26.2 18.90 55.11 0.2507 0.05143

8500 26.5 19.82 57.37 0.2582 0.05139

9000 26.8 20.73 59.62 0.2657 0.05134

9500 27.2 21.61 61.86 0.2731 0.05130

10000 27.5 22.47 64.09 0.2806 0.05125

10500 27.8 23.32 66.31 0.2880 0.05121

11000 28.2 24.14 68.52 0.2953 0.05116

11500 28.5 24.95 70.72 0.3026 0.05112

12000 28.8 25.74 72.91 0.3099 0.05107

12500 29.1 26.51 75.10 0.3172 0.05102

13000 29.5 27.27 77.28 0.3244 0.05098

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 25.8 17.97 52.62 0.2425 0.05149

8000 26.1 18.92 54.88 0.2499 0.05144

8500 26.5 19.85 57.13 0.2574 0.05140

9000 26.8 20.76 59.37 0.2649 0.05135

9500 27.1 21.64 61.60 0.2723 0.05130

10000 27.5 22.51 63.81 0.2796 0.05125

10500 27.8 23.35 66.02 0.2870 0.05121

11000 28.1 24.18 68.22 0.2943 0.05117

11500 28.4 24.99 70.40 0.3016 0.05112

12000 28.8 25.78 72.58 0.3088 0.05108

12500 29.1 26.56 74.76 0.3160 0.05103

13000 29.4 27.32 76.92 0.3232 0.05099

F350 DRW Super Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.3 16.97 53.93 0.2487 0.05541

8000 27.7 17.87 56.26 0.2565 0.05536

8500 28.0 18.75 58.58 0.2641 0.05532

9000 28.4 19.62 60.87 0.2718 0.05527

9500 28.7 20.46 63.17 0.2794 0.05522

10000 29.0 21.29 65.44 0.2870 0.05518

10500 29.4 22.10 67.72 0.2945 0.05513

11000 29.7 22.89 69.97 0.3020 0.05508

11500 30.0 23.66 72.23 0.3095 0.05503

12000 30.4 24.42 74.47 0.3169 0.05499

12500 30.7 25.16 76.70 0.3244 0.05494

13000 31.0 25.89 78.93 0.3318 0.05490

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.3 16.99 53.72 0.2480 0.05541

8000 27.6 17.89 56.03 0.2557 0.05537

8500 28.0 18.78 58.33 0.2633 0.05532

9000 28.3 19.64 60.62 0.2709 0.05528

9500 28.7 20.49 62.90 0.2785 0.05523

10000 29.0 21.32 65.16 0.2860 0.05518

10500 29.3 22.13 67.42 0.2935 0.05513

11000 29.7 22.92 69.67 0.3010 0.05508

11500 30.0 23.70 71.91 0.3084 0.05504

12000 30.3 24.46 74.14 0.3158 0.05500

12500 30.7 25.20 76.36 0.3232 0.05495

13000 31.0 25.93 78.57 0.3306 0.05490

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.3 16.97 53.86 0.2485 0.05541

8000 27.7 17.88 56.18 0.2562 0.05537

8500 28.0 18.76 58.50 0.2639 0.05532

9000 28.3 19.63 60.80 0.2715 0.05527

9500 28.7 20.47 63.08 0.2791 0.05522

10000 29.0 21.30 65.35 0.2867 0.05517

10500 29.4 22.11 67.62 0.2942 0.05513

11000 29.7 22.90 69.87 0.3017 0.05508

11500 30.0 23.67 72.12 0.3091 0.05504

12000 30.4 24.43 74.36 0.3166 0.05499

12500 30.7 25.17 76.59 0.3240 0.05495

13000 31.0 25.90 78.81 0.3314 0.05490

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.3 16.99 53.63 0.2477 0.05542

8000 27.6 17.90 55.94 0.2554 0.05537

8500 28.0 18.79 58.23 0.2630 0.05532

9000 28.3 19.65 60.52 0.2706 0.05528

9500 28.6 20.50 62.79 0.2781 0.05523

10000 29.0 21.33 65.05 0.2857 0.05518



10500 29.3 22.14 67.30 0.2932 0.05514

11000 29.6 22.93 69.54 0.3006 0.05509

11500 30.0 23.71 71.78 0.3080 0.05504

12000 30.3 24.47 74.00 0.3154 0.05500

12500 30.6 25.22 76.22 0.3228 0.05495

13000 31.0 25.95 78.43 0.3301 0.05491

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.2 17.01 53.41 0.2470 0.05542

8000 27.6 17.92 55.71 0.2546 0.05538

8500 27.9 18.81 57.99 0.2622 0.05533

9000 28.3 19.68 60.26 0.2698 0.05528

9500 28.6 20.53 62.52 0.2772 0.05523

10000 28.9 21.36 64.77 0.2848 0.05519

10500 29.3 22.17 67.01 0.2922 0.05514

11000 29.6 22.97 69.24 0.2996 0.05510

11500 29.9 23.75 71.46 0.3069 0.05505

12000 30.3 24.51 73.67 0.3143 0.05500

12500 30.6 25.26 75.88 0.3216 0.05496

13000 30.9 25.99 78.07 0.3289 0.05492

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.2 17.02 53.33 0.2467 0.05542

8000 27.6 17.93 55.62 0.2543 0.05538

8500 27.9 18.82 57.90 0.2619 0.05533

9000 28.2 19.69 60.16 0.2694 0.05528

9500 28.6 20.54 62.41 0.2769 0.05524

10000 28.9 21.37 64.66 0.2843 0.05519

10500 29.2 22.19 66.89 0.2917 0.05514

11000 29.6 22.99 69.11 0.2991 0.05510

11500 29.9 23.77 71.33 0.3065 0.05505

12000 30.2 24.53 73.53 0.3139 0.05501

12500 30.6 25.28 75.73 0.3212 0.05496

13000 30.9 26.01 77.93 0.3285 0.05491

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.2 17.04 53.10 0.2459 0.05543

8000 27.5 17.96 55.37 0.2535 0.05538

8500 27.9 18.85 57.64 0.2610 0.05533

9000 28.2 19.72 59.88 0.2685 0.05529

9500 28.5 20.57 62.12 0.2759 0.05524

10000 28.9 21.41 64.35 0.2833 0.05520

10500 29.2 22.23 66.57 0.2907 0.05515

11000 29.5 23.02 68.78 0.2981 0.05511

11500 29.9 23.81 70.98 0.3054 0.05506

12000 30.2 24.57 73.18 0.3127 0.05502

12500 30.5 25.32 75.36 0.3199 0.05497

13000 30.8 26.06 77.54 0.3272 0.05492

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.2 17.06 52.88 0.2452 0.05543

8000 27.5 17.98 55.14 0.2527 0.05539

8500 27.8 18.87 57.39 0.2602 0.05534

9000 28.2 19.75 59.63 0.2677 0.05529

9500 28.5 20.60 61.86 0.2750 0.05525

10000 28.8 21.44 64.07 0.2824 0.05520

10500 29.2 22.26 66.28 0.2897 0.05515

11000 29.5 23.06 68.48 0.2970 0.05511

11500 29.8 23.84 70.66 0.3043 0.05507

12000 30.1 24.61 72.84 0.3116 0.05502

12500 30.5 25.37 75.02 0.3188 0.05498

13000 30.8 26.11 77.19 0.3260 0.05493

F450 DRW Regular Cab Long (8') 6.7L Diesel 10R140* 4X4 2020+ F450/550 HSR225/70R19.5 AS BSW D3IBF - Continental 90 psi (f) / 80 psi (r) 7500 27.4 16.93 55.02 0.0516 0.05908

8000 27.7 17.84 57.19 0.0607 0.05904

8500 28.0 18.73 59.35 0.0697 0.05900

9000 28.4 19.60 61.49 0.0786 0.05896

9500 28.7 20.45 63.63 0.0875 0.05891

10000 29.0 21.29 65.75 0.0964 0.05887

10500 29.4 22.10 67.87 0.1051 0.05883

11000 29.7 22.90 69.98 0.1139 0.05878

11500 30.0 23.68 72.08 0.1226 0.05874

12000 30.3 24.45 74.17 0.1314 0.05870

12500 30.7 25.20 76.25 0.1400 0.05866

13000 31.0 25.94 78.33 0.1486 0.05862

HSR225/70R19.5 AS BSW D3IBF - Continental 85 psi (f) / 90 psi (r) 7500 27.3 16.97 54.59 0.0499 0.05909

8000 27.6 17.89 56.73 0.0588 0.05905

8500 28.0 18.78 58.86 0.0676 0.05901

9000 28.3 19.66 60.98 0.0764 0.05896

9500 28.6 20.51 63.09 0.0852 0.05892

10000 28.9 21.35 65.19 0.0940 0.05888

10500 29.3 22.17 67.28 0.1026 0.05884

11000 29.6 22.97 69.36 0.1114 0.05880

11500 29.9 23.76 71.44 0.1200 0.05876

12000 30.2 24.53 73.50 0.1285 0.05871

12500 30.5 25.29 75.56 0.1372 0.05867



13000 30.9 26.03 77.61 0.1457 0.05863

HSR225/70R19.5 AS BSW D3IBF - Continental 95 psi (f) / 90 psi (r) 7500 27.2 17.02 54.10 0.0478 0.05910

8000 27.6 17.94 56.21 0.0566 0.05906

8500 27.9 18.84 58.31 0.0653 0.05902

9000 28.2 19.72 60.40 0.0740 0.05898

9500 28.5 20.58 62.48 0.0827 0.05894

10000 28.8 21.42 64.55 0.0913 0.05889

10500 29.2 22.25 66.61 0.0998 0.05885

11000 29.5 23.06 68.66 0.1084 0.05881

11500 29.8 23.85 70.71 0.1170 0.05877

12000 30.1 24.63 72.74 0.1254 0.05873

12500 30.4 25.39 74.77 0.1339 0.05869

13000 30.7 26.14 76.80 0.1423 0.05865

HSR225/70R19.5 AS BSW D3IBF - Continental 105 psi (f) / 90 psi (r) 7500 27.2 17.06 53.66 0.0460 0.05911

8000 27.5 17.99 55.75 0.0547 0.05907

8500 27.8 18.89 57.83 0.0633 0.05903

9000 28.1 19.77 59.89 0.0719 0.05899

9500 28.4 20.64 61.94 0.0805 0.05895

10000 28.8 21.49 63.99 0.0890 0.05890

10500 29.1 22.32 66.02 0.0974 0.05886

11000 29.4 23.13 68.05 0.1059 0.05882

11500 29.7 23.93 70.07 0.1143 0.05878

12000 30.0 24.71 72.08 0.1226 0.05874

12500 30.3 25.48 74.08 0.1310 0.05870

13000 30.6 26.23 76.08 0.1393 0.05866

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 85 psi (f) / 90 psi (r) 7500 27.7 16.70 57.00 0.0516 0.05941

8000 28.1 17.60 59.25 0.0605 0.05938

8500 28.4 18.47 61.48 0.0693 0.05936

9000 28.8 19.32 63.71 0.0780 0.05933

9500 29.1 20.15 65.92 0.0867 0.05931

10000 29.5 20.96 68.11 0.0954 0.05929

10500 29.8 21.76 70.30 0.1040 0.05927

11000 30.2 22.54 72.48 0.1126 0.05924

11500 30.5 23.30 74.65 0.1211 0.05922

12000 30.8 24.05 76.80 0.1297 0.05920

12500 31.2 24.78 78.95 0.1381 0.05918

13000 31.5 25.50 81.09 0.1466 0.05916

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 95 psi (f) / 90 psi (r) 7500 27.7 16.75 56.50 0.0496 0.05941

8000 28.0 17.65 58.73 0.0584 0.05939

8500 28.4 18.52 60.93 0.0671 0.05936

9000 28.7 19.38 63.13 0.0757 0.05934

9500 29.0 20.22 65.30 0.0843 0.05932

10000 29.4 21.03 67.47 0.0929 0.05930

10500 29.7 21.83 69.63 0.1014 0.05928

11000 30.1 22.62 71.78 0.1098 0.05925

11500 30.4 23.39 73.92 0.1183 0.05923

12000 30.7 24.14 76.05 0.1267 0.05921

12500 31.1 24.88 78.17 0.1350 0.05919

13000 31.4 25.60 80.28 0.1434 0.05916

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 105 psi (f) / 90 psi (r) 7500 27.6 16.79 56.07 0.0479 0.05942

8000 27.9 17.69 58.27 0.0566 0.05939

8500 28.3 18.57 60.45 0.0652 0.05937

9000 28.6 19.43 62.62 0.0737 0.05934

9500 29.0 20.27 64.77 0.0822 0.05932

10000 29.3 21.10 66.92 0.0906 0.05930

10500 29.6 21.90 69.05 0.0991 0.05928

11000 30.0 22.69 71.17 0.1074 0.05926

11500 30.3 23.46 73.29 0.1158 0.05924

12000 30.6 24.22 75.39 0.1241 0.05922

12500 30.9 24.96 77.48 0.1323 0.05919

13000 31.3 25.69 79.57 0.1405 0.05917

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 85 psi (f) / 90 psi (r) 7500 27.7 16.70 57.00 0.0516 0.05941

8000 28.1 17.60 59.25 0.0605 0.05938

8500 28.4 18.47 61.48 0.0693 0.05936

9000 28.8 19.32 63.71 0.0780 0.05933

9500 29.1 20.15 65.92 0.0867 0.05931

10000 29.5 20.96 68.11 0.0954 0.05929

10500 29.8 21.76 70.30 0.1040 0.05927

11000 30.2 22.54 72.48 0.1126 0.05924

11500 30.5 23.30 74.65 0.1211 0.05922

12000 30.8 24.05 76.80 0.1297 0.05920

12500 31.2 24.78 78.95 0.1381 0.05918

13000 31.5 25.50 81.09 0.1466 0.05916

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 95 psi (f) / 90 psi (r) 7500 27.7 16.75 56.50 0.0496 0.05941

8000 28.0 17.65 58.73 0.0584 0.05939

8500 28.4 18.52 60.93 0.0671 0.05936

9000 28.7 19.38 63.13 0.0757 0.05934



9500 29.0 20.22 65.30 0.0843 0.05932

10000 29.4 21.03 67.47 0.0929 0.05930

10500 29.7 21.83 69.63 0.1014 0.05928

11000 30.1 22.62 71.78 0.1098 0.05925

11500 30.4 23.39 73.92 0.1183 0.05923

12000 30.7 24.14 76.05 0.1267 0.05921

12500 31.1 24.88 78.17 0.1350 0.05919

13000 31.4 25.60 80.28 0.1434 0.05916

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 105 psi (f) / 90 psi (r) 7500 27.6 16.79 56.07 0.0479 0.05942

8000 27.9 17.69 58.27 0.0566 0.05939

8500 28.3 18.57 60.45 0.0652 0.05937

9000 28.6 19.43 62.62 0.0737 0.05934

9500 29.0 20.27 64.77 0.0822 0.05932

10000 29.3 21.10 66.92 0.0906 0.05930

10500 29.6 21.90 69.05 0.0991 0.05928

11000 30.0 22.69 71.17 0.1074 0.05926

11500 30.3 23.46 73.29 0.1158 0.05924

12000 30.6 24.22 75.39 0.1241 0.05922

12500 30.9 24.96 77.48 0.1323 0.05919

13000 31.3 25.69 79.57 0.1405 0.05917

F450 DRW Crew Cab Long (8') 6.7L Diesel 10R140* 4X4 2020+ F450/550 HSR225/70R19.5 AS BSW D3IBF - Continental 90 psi (f) / 80 psi (r) 7500 26.3 17.60 54.83 0.0495 0.05608

8000 26.7 18.54 56.99 0.0586 0.05604

8500 27.0 19.45 59.15 0.0676 0.05600

9000 27.3 20.35 61.29 0.0765 0.05596

9500 27.7 21.22 63.43 0.0854 0.05592

10000 28.0 22.08 65.55 0.0943 0.05587

10500 28.3 22.91 67.67 0.1030 0.05583

11000 28.6 23.73 69.78 0.1118 0.05578

11500 29.0 24.53 71.88 0.1205 0.05574

12000 29.3 25.32 73.97 0.1292 0.05570

12500 29.6 26.09 76.05 0.1379 0.05566

13000 29.9 26.84 78.13 0.1466 0.05562

HSR225/70R19.5 AS BSW D3IBF - Continental 85 psi (f) / 90 psi (r) 7500 26.3 17.65 54.39 0.0478 0.05609

8000 26.6 18.59 56.53 0.0567 0.05605

8500 26.9 19.51 58.66 0.0655 0.05601

9000 27.3 20.41 60.78 0.0743 0.05597

9500 27.6 21.29 62.89 0.0831 0.05592

10000 27.9 22.15 64.99 0.0919 0.05588

10500 28.2 22.99 67.08 0.1005 0.05584

11000 28.5 23.81 69.16 0.1092 0.05580

11500 28.9 24.62 71.24 0.1179 0.05576

12000 29.2 25.41 73.31 0.1264 0.05572

12500 29.5 26.18 75.36 0.1351 0.05567

13000 29.8 26.94 77.42 0.1436 0.05563

HSR225/70R19.5 AS BSW D3IBF - Continental 95 psi (f) / 90 psi (r) 7500 26.2 17.70 53.90 0.0457 0.05610

8000 26.5 18.64 56.01 0.0545 0.05606

8500 26.8 19.57 58.11 0.0632 0.05602

9000 27.2 20.47 60.20 0.0719 0.05598

9500 27.5 21.36 62.28 0.0806 0.05594

10000 27.8 22.23 64.35 0.0892 0.05589

10500 28.1 23.07 66.41 0.0977 0.05585

11000 28.4 23.90 68.46 0.1063 0.05581

11500 28.8 24.71 70.51 0.1149 0.05577

12000 29.1 25.51 72.55 0.1233 0.05574

12500 29.4 26.29 74.57 0.1318 0.05569

13000 29.7 27.05 76.60 0.1402 0.05565

HSR225/70R19.5 AS BSW D3IBF - Continental 105 psi (f) / 90 psi (r) 7500 26.1 17.74 53.46 0.0439 0.05611

8000 26.4 18.69 55.55 0.0526 0.05607

8500 26.8 19.63 57.63 0.0612 0.05603

9000 27.1 20.53 59.69 0.0698 0.05599

9500 27.4 21.42 61.74 0.0784 0.05595

10000 27.7 22.30 63.79 0.0869 0.05590

10500 28.0 23.15 65.82 0.0953 0.05586

11000 28.3 23.98 67.85 0.1038 0.05582

11500 28.7 24.80 69.87 0.1122 0.05578

12000 29.0 25.60 71.88 0.1205 0.05575

12500 29.3 26.38 73.88 0.1289 0.05570

13000 29.6 27.15 75.89 0.1372 0.05566

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 85 psi (f) / 90 psi (r) 7500 26.7 17.36 56.80 0.0495 0.05641

8000 27.1 18.27 59.05 0.0584 0.05638

8500 27.4 19.17 61.29 0.0672 0.05636

9000 27.8 20.04 63.51 0.0759 0.05634

9500 28.1 20.90 65.72 0.0846 0.05631

10000 28.4 21.73 67.92 0.0933 0.05629

10500 28.8 22.54 70.10 0.1019 0.05627

11000 29.1 23.34 72.28 0.1105 0.05624

11500 29.5 24.12 74.45 0.1190 0.05622



12000 29.8 24.89 76.60 0.1276 0.05620

12500 30.1 25.63 78.75 0.1360 0.05618

13000 30.5 26.37 80.89 0.1444 0.05616

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 95 psi (f) / 90 psi (r) 7500 26.6 17.41 56.31 0.0475 0.05641

8000 27.0 18.33 58.53 0.0563 0.05639

8500 27.3 19.23 60.74 0.0650 0.05637

9000 27.7 20.11 62.93 0.0736 0.05634

9500 28.0 20.97 65.11 0.0822 0.05632

10000 28.3 21.81 67.27 0.0908 0.05630

10500 28.7 22.63 69.43 0.0992 0.05628

11000 29.0 23.43 71.58 0.1077 0.05625

11500 29.3 24.22 73.72 0.1162 0.05623

12000 29.7 24.99 75.85 0.1246 0.05621

12500 30.0 25.74 77.97 0.1329 0.05619

13000 30.3 26.48 80.08 0.1412 0.05617

HDR225/70R19.5 (HDR) BSW TRACT#1 D3IBG - Continental 105 psi (f) / 90 psi (r) 7500 26.6 17.45 55.88 0.0458 0.05642

8000 26.9 18.38 58.07 0.0545 0.05639

8500 27.2 19.28 60.25 0.0631 0.05637

9000 27.6 20.16 62.42 0.0716 0.05635

9500 27.9 21.03 64.57 0.0801 0.05633

10000 28.3 21.87 66.72 0.0886 0.05630

10500 28.6 22.70 68.85 0.0969 0.05628

11000 28.9 23.51 70.97 0.1053 0.05626

11500 29.2 24.30 73.09 0.1137 0.05624

12000 29.6 25.07 75.19 0.1220 0.05622

12500 29.9 25.83 77.28 0.1302 0.05620

13000 30.2 26.58 79.37 0.1384 0.05617

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 85 psi (f) / 90 psi (r) 7500 26.7 17.36 56.80 0.0495 0.05641

8000 27.1 18.27 59.05 0.0584 0.05638

8500 27.4 19.17 61.29 0.0672 0.05636

9000 27.8 20.04 63.51 0.0759 0.05634

9500 28.1 20.90 65.72 0.0846 0.05631

10000 28.4 21.73 67.92 0.0933 0.05629

10500 28.8 22.54 70.10 0.1019 0.05627

11000 29.1 23.34 72.28 0.1105 0.05624

11500 29.5 24.12 74.45 0.1190 0.05622

12000 29.8 24.89 76.60 0.1276 0.05620

12500 30.1 25.63 78.75 0.1360 0.05618

13000 30.5 26.37 80.89 0.1444 0.05616

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 95 psi (f) / 90 psi (r) 7500 26.6 17.41 56.31 0.0475 0.05641

8000 27.0 18.33 58.53 0.0563 0.05639

8500 27.3 19.23 60.74 0.0650 0.05637

9000 27.7 20.11 62.93 0.0736 0.05634

9500 28.0 20.97 65.11 0.0822 0.05632

10000 28.3 21.81 67.27 0.0908 0.05630

10500 28.7 22.63 69.43 0.0992 0.05628

11000 29.0 23.43 71.58 0.1077 0.05625

11500 29.3 24.22 73.72 0.1162 0.05623

12000 29.7 24.99 75.85 0.1246 0.05621

12500 30.0 25.74 77.97 0.1329 0.05619

13000 30.3 26.48 80.08 0.1412 0.05617

HSR/HDR225/70R19.5 BSW F:A/S R:TRC D3IBH - Continental 105 psi (f) / 90 psi (r) 7500 26.6 17.45 55.88 0.0458 0.05642

8000 26.9 18.38 58.07 0.0545 0.05639

8500 27.2 19.28 60.25 0.0631 0.05637

9000 27.6 20.16 62.42 0.0716 0.05635

9500 27.9 21.03 64.57 0.0801 0.05633

10000 28.3 21.87 66.72 0.0886 0.05630

10500 28.6 22.70 68.85 0.0969 0.05628

11000 28.9 23.51 70.97 0.1053 0.05626

11500 29.2 24.30 73.09 0.1137 0.05624

12000 29.6 25.07 75.19 0.1220 0.05622

12500 29.9 25.83 77.28 0.1302 0.05620

13000 30.2 26.58 79.37 0.1384 0.05617



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V4 2020 P558 8/5/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 11/9/2018 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F-Series Diesel DRW Incompletes (<= 51 ft2 max) 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 34.5 13.43 57.22 0.2481 0.07571

8000 34.9 14.17 59.78 0.2552 0.07565

8500 35.3 14.90 62.32 0.2623 0.07559

9000 35.6 15.61 64.86 0.2695 0.07553

9500 36.0 16.31 67.40 0.2765 0.07547

10000 36.4 17.00 69.93 0.2835 0.07541

10500 36.7 17.67 72.44 0.2906 0.07535

11000 37.1 18.33 74.96 0.2976 0.07530

11500 37.4 18.98 77.47 0.3046 0.07524

12000 37.8 19.62 79.97 0.3116 0.07518

12500 38.2 20.24 82.47 0.3186 0.07513

13000 38.5 20.86 84.96 0.3256 0.07507

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 34.5 13.45 56.89 0.2472 0.07572

8000 34.8 14.19 59.42 0.2542 0.07566

8500 35.2 14.92 61.94 0.2613 0.07560

9000 35.6 15.64 64.46 0.2683 0.07554

9500 35.9 16.34 66.97 0.2753 0.07548

10000 36.3 17.03 69.48 0.2823 0.07542

10500 36.6 17.71 71.98 0.2893 0.07536

11000 37.0 18.37 74.47 0.2962 0.07530

11500 37.4 19.02 76.96 0.3032 0.07526

12000 37.7 19.66 79.44 0.3101 0.07520

12500 38.1 20.28 81.92 0.3171 0.07514

13000 38.4 20.90 84.39 0.3240 0.07508

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 34.5 13.43 57.13 0.2478 0.07571

8000 34.9 14.18 59.68 0.2549 0.07565

8500 35.2 14.91 62.21 0.2620 0.07559

9000 35.6 15.62 64.75 0.2691 0.07553

9500 36.0 16.32 67.28 0.2761 0.07547

10000 36.3 17.01 69.79 0.2832 0.07542

10500 36.7 17.68 72.31 0.2902 0.07536

11000 37.1 18.34 74.82 0.2972 0.07530

11500 37.4 18.99 77.32 0.3042 0.07524

12000 37.8 19.63 79.82 0.3112 0.07518

12500 38.1 20.25 82.31 0.3182 0.07513

13000 38.5 20.87 84.80 0.3251 0.07507

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 34.5 13.45 56.76 0.2468 0.07572

8000 34.8 14.20 59.28 0.2538 0.07566

8500 35.2 14.93 61.79 0.2609 0.07560

9000 35.5 15.65 64.31 0.2679 0.07554

9500 35.9 16.35 66.81 0.2748 0.07549

10000 36.3 17.04 69.31 0.2818 0.07543

10500 36.6 17.72 71.80 0.2888 0.07537

11000 37.0 18.38 74.28 0.2957 0.07531

11500 37.3 19.03 76.76 0.3026 0.07525

12000 37.7 19.67 79.24 0.3096 0.07520

12500 38.1 20.30 81.71 0.3165 0.07514

13000 38.4 20.92 84.17 0.3233 0.07508

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 34.4 13.47 56.42 0.2458 0.07573

8000 34.8 14.22 58.92 0.2529 0.07567

8500 35.1 14.96 61.41 0.2598 0.07561

9000 35.5 15.67 63.90 0.2667 0.07556

9500 35.8 16.38 66.38 0.2737 0.07550

10000 36.2 17.07 68.86 0.2806 0.07544

10500 36.6 17.75 71.33 0.2875 0.07538

11000 36.9 18.42 73.80 0.2944 0.07532

11500 37.3 19.07 76.26 0.3012 0.07527

12000 37.6 19.71 78.71 0.3081 0.07521

12500 38.0 20.34 81.16 0.3150 0.07516

13000 38.3 20.96 83.60 0.3217 0.07510

Vehicle Description 3-Term 3-Term RL Force Coefficients

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing).

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data 

will be available for 3 Month Chart. 10R transmission requires Special Mode 

for coastdown testing.

Single Roll Dynamometer Settings

Updated Brake Drag and Aero values, only 4x4 configurations.



LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 34.4 13.48 56.30 0.2456 0.07573

8000 34.7 14.23 58.80 0.2525 0.07567

8500 35.1 14.96 61.29 0.2594 0.07562

9000 35.5 15.68 63.77 0.2664 0.07556

9500 35.8 16.39 66.25 0.2733 0.07550

10000 36.2 17.08 68.71 0.2802 0.07545

10500 36.5 17.76 71.18 0.2871 0.07539

11000 36.9 18.43 73.64 0.2939 0.07533

11500 37.2 19.08 76.09 0.3008 0.07527

12000 37.6 19.73 78.54 0.3076 0.07521

12500 37.9 20.36 80.98 0.3144 0.07516

13000 38.3 20.98 83.42 0.3212 0.07510

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 34.3 13.50 55.93 0.2445 0.07574

8000 34.7 14.25 58.41 0.2514 0.07568

8500 35.0 14.99 60.87 0.2583 0.07563

9000 35.4 15.71 63.33 0.2652 0.07557

9500 35.8 16.42 65.78 0.2720 0.07551

10000 36.1 17.12 68.23 0.2788 0.07546

10500 36.5 17.80 70.67 0.2856 0.07540

11000 36.8 18.47 73.10 0.2924 0.07534

11500 37.2 19.12 75.53 0.2992 0.07529

12000 37.5 19.77 77.96 0.3060 0.07523

12500 37.9 20.41 80.37 0.3128 0.07517

13000 38.2 21.03 82.78 0.3195 0.07512

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 34.3 13.52 55.59 0.2436 0.07574

8000 34.6 14.27 58.05 0.2504 0.07569

8500 35.0 15.01 60.49 0.2572 0.07563

9000 35.3 15.74 62.92 0.2640 0.07558

9500 35.7 16.45 65.36 0.2708 0.07552

10000 36.0 17.15 67.78 0.2776 0.07546

10500 36.4 17.83 70.20 0.2843 0.07541

11000 36.7 18.50 72.62 0.2911 0.07535

11500 37.1 19.16 75.02 0.2978 0.07530

12000 37.4 19.81 77.42 0.3045 0.07524

12500 37.8 20.45 79.82 0.3112 0.07518

13000 38.1 21.07 82.21 0.3179 0.07513

6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 34.4 13.47 55.29 0.2631 0.07586

8000 34.8 14.22 57.61 0.2709 0.07581

8500 35.1 14.97 59.93 0.2785 0.07576

9000 35.4 15.69 62.23 0.2862 0.07571

9500 35.8 16.41 64.52 0.2938 0.07566

10000 36.1 17.11 66.80 0.3013 0.07562

10500 36.5 17.80 69.07 0.3089 0.07557

11000 36.8 18.48 71.33 0.3164 0.07553

11500 37.1 19.14 73.58 0.3239 0.07548

12000 37.5 19.80 75.82 0.3313 0.07543

12500 37.8 20.44 78.05 0.3388 0.07538

13000 38.1 21.07 80.28 0.3461 0.07534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 34.4 13.48 55.08 0.2624 0.07586

8000 34.7 14.24 57.39 0.2701 0.07581

8500 35.1 14.98 59.69 0.2777 0.07577

9000 35.4 15.71 61.97 0.2853 0.07572

9500 35.7 16.43 64.25 0.2929 0.07567

10000 36.1 17.13 66.52 0.3004 0.07562

10500 36.4 17.82 68.78 0.3079 0.07558

11000 36.7 18.50 71.03 0.3154 0.07553

11500 37.1 19.17 73.26 0.3228 0.07548

12000 37.4 19.82 75.49 0.3302 0.07544

12500 37.7 20.47 77.71 0.3376 0.07539

13000 38.1 21.10 79.93 0.3450 0.07535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 34.4 13.47 55.22 0.2628 0.07586

8000 34.7 14.23 57.54 0.2706 0.07581

8500 35.1 14.97 59.85 0.2783 0.07576

9000 35.4 15.70 62.15 0.2859 0.07571

9500 35.8 16.41 64.44 0.2935 0.07566

10000 36.1 17.12 66.71 0.3010 0.07562

10500 36.4 17.81 68.97 0.3086 0.07557

11000 36.8 18.48 71.23 0.3161 0.07552

11500 37.1 19.15 73.48 0.3235 0.07548

12000 37.4 19.80 75.71 0.3310 0.07543

12500 37.8 20.45 77.94 0.3384 0.07539

13000 38.1 21.08 80.16 0.3458 0.07534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 34.4 13.49 54.99 0.2621 0.07586

8000 34.7 14.24 57.29 0.2698 0.07581

8500 35.0 14.99 59.59 0.2774 0.07576

9000 35.4 15.72 61.87 0.2850 0.07572

9500 35.7 16.43 64.14 0.2925 0.07567



10000 36.1 17.14 66.41 0.3000 0.07563

10500 36.4 17.83 68.66 0.3075 0.07558

11000 36.7 18.51 70.90 0.3150 0.07553

11500 37.1 19.18 73.13 0.3224 0.07549

12000 37.4 19.83 75.35 0.3298 0.07544

12500 37.7 20.48 77.57 0.3372 0.07540

13000 38.0 21.11 79.78 0.3445 0.07535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 34.3 13.50 54.77 0.2614 0.07587

8000 34.7 14.26 57.07 0.2690 0.07582

8500 35.0 15.00 59.35 0.2766 0.07577

9000 35.4 15.73 61.62 0.2842 0.07572

9500 35.7 16.45 63.88 0.2916 0.07568

10000 36.0 17.16 66.13 0.2991 0.07563

10500 36.4 17.85 68.36 0.3065 0.07559

11000 36.7 18.53 70.60 0.3140 0.07554

11500 37.0 19.20 72.82 0.3213 0.07550

12000 37.3 19.86 75.02 0.3287 0.07545

12500 37.7 20.51 77.23 0.3360 0.07540

13000 38.0 21.14 79.43 0.3433 0.07536

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 34.3 13.50 54.68 0.2611 0.07587

8000 34.7 14.26 56.97 0.2687 0.07582

8500 35.0 15.01 59.25 0.2762 0.07577

9000 35.3 15.74 61.51 0.2838 0.07573

9500 35.7 16.46 63.77 0.2913 0.07568

10000 36.0 17.16 66.01 0.2987 0.07563

10500 36.3 17.86 68.25 0.3061 0.07559

11000 36.7 18.54 70.47 0.3135 0.07554

11500 37.0 19.21 72.69 0.3209 0.07549

12000 37.3 19.87 74.89 0.3282 0.07545

12500 37.7 20.52 77.09 0.3356 0.07540

13000 38.0 21.15 79.28 0.3429 0.07536

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 34.3 13.52 54.45 0.2603 0.07587

8000 34.6 14.28 56.72 0.2679 0.07582

8500 35.0 15.03 58.98 0.2754 0.07577

9000 35.3 15.76 61.24 0.2829 0.07573

9500 35.6 16.48 63.48 0.2903 0.07568

10000 36.0 17.19 65.71 0.2977 0.07564

10500 36.3 17.88 67.93 0.3051 0.07559

11000 36.6 18.57 70.14 0.3125 0.07555

11500 36.9 19.24 72.34 0.3197 0.07550

12000 37.3 19.90 74.53 0.3270 0.07546

12500 37.6 20.55 76.72 0.3343 0.07541

13000 37.9 21.19 78.90 0.3416 0.07537

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 34.3 13.53 54.24 0.2596 0.07588

8000 34.6 14.29 56.50 0.2671 0.07583

8500 34.9 15.04 58.75 0.2746 0.07578

9000 35.3 15.78 60.98 0.2820 0.07574

9500 35.6 16.50 63.21 0.2894 0.07569

10000 35.9 17.21 65.43 0.2968 0.07564

10500 36.2 17.90 67.64 0.3041 0.07560

11000 36.6 18.59 69.83 0.3114 0.07555

11500 36.9 19.26 72.02 0.3187 0.07551

12000 37.2 19.92 74.20 0.3260 0.07547

12500 37.5 20.58 76.38 0.3332 0.07542

13000 37.9 21.22 78.54 0.3404 0.07538



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V4 2020 P558 8/13/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 11/27/2018 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F250 SRW Regular Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 25.2 18.41 51.74 0.2690 0.04965

8000 25.6 19.36 54.20 0.2758 0.04959

8500 26.0 20.29 56.64 0.2827 0.04954

9000 26.3 21.19 59.08 0.2895 0.04948

9500 26.6 22.07 61.51 0.2963 0.04942

10000 27.0 22.93 63.94 0.3030 0.04937

10500 27.4 23.77 66.36 0.3098 0.04931

11000 27.7 24.58 68.77 0.3165 0.04925

11500 28.0 25.38 71.18 0.3233 0.04920

12000 28.4 26.16 73.58 0.3300 0.04914

12500 28.7 26.91 75.98 0.3367 0.04909

13000 29.1 27.66 78.38 0.3434 0.04903

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 25.2 18.45 51.37 0.2679 0.04966

8000 25.5 19.40 53.80 0.2747 0.04960

8500 25.9 20.33 56.22 0.2815 0.04955

9000 26.2 21.24 58.63 0.2882 0.04949

9500 26.6 22.13 61.04 0.2950 0.04943

10000 26.9 22.99 63.45 0.3017 0.04938

10500 27.3 23.83 65.84 0.3084 0.04932

11000 27.6 24.65 68.23 0.3150 0.04927

11500 28.0 25.45 70.62 0.3217 0.04921

12000 28.3 26.23 73.00 0.3284 0.04916

12500 28.7 27.00 75.38 0.3350 0.04910

13000 29.0 27.74 77.75 0.3416 0.04905

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 25.1 18.48 51.03 0.2670 0.04967

8000 25.5 19.44 53.44 0.2737 0.04961

8500 25.8 20.38 55.84 0.2804 0.04955

9000 26.2 21.29 58.23 0.2871 0.04950

9500 26.5 22.18 60.62 0.2938 0.04944

10000 26.9 23.05 63.00 0.3004 0.04939

10500 27.2 23.89 65.37 0.3071 0.04933

11000 27.6 24.72 67.74 0.3137 0.04928

11500 27.9 25.52 70.11 0.3203 0.04922

12000 28.2 26.31 72.47 0.3269 0.04917

12500 28.6 27.08 74.82 0.3334 0.04911

13000 28.9 27.82 77.17 0.3400 0.04906

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 25.2 18.43 52.10 0.2545 0.04971

8000 25.6 19.39 54.49 0.2603 0.04966

8500 25.9 20.33 56.87 0.2660 0.04961

9000 26.2 21.25 59.23 0.2717 0.04956

9500 26.6 22.14 61.58 0.2774 0.04951

10000 26.9 23.02 63.93 0.2831 0.04946

10500 27.2 23.87 66.26 0.2887 0.04941

11000 27.6 24.70 68.59 0.2943 0.04937

11500 27.9 25.52 70.90 0.2999 0.04932

12000 28.2 26.31 73.21 0.3055 0.04927

12500 28.5 27.10 75.51 0.3110 0.04922

13000 28.9 27.86 77.80 0.3165 0.04917

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 25.2 18.46 51.78 0.2537 0.04972

8000 25.5 19.43 54.15 0.2595 0.04967

8500 25.8 20.37 56.50 0.2651 0.04962

9000 26.2 21.29 58.85 0.2708 0.04957

9500 26.5 22.19 61.18 0.2764 0.04952

10000 26.8 23.07 63.50 0.2820 0.04947

10500 27.2 23.93 65.82 0.2876 0.04942

11000 27.5 24.77 68.12 0.2932 0.04937

11500 27.8 25.58 70.42 0.2987 0.04933

Vehicle Description 3-Term 3-Term RL Force Coefficients

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing). New Tire for 20MY (Goodyear AT BSW LT285/75R18) updated to 

DV values, tire may be resoruced and change by TT build. Coefficients will be 

confirmed by 3 Month Chart.

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data 

will be available for 3 Month Chart. 10R transmission requires Special Mode 

for coastdown testing.

Single Roll Dynamometer Settings

Updated Brake Drag and Aero values, only 4x4 configurations.



12000 28.1 26.38 72.71 0.3042 0.04928

12500 28.5 27.17 74.99 0.3097 0.04923

13000 28.8 27.93 77.26 0.3152 0.04918

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 25.1 18.52 51.21 0.2524 0.04973

8000 25.4 19.50 53.54 0.2580 0.04968

8500 25.7 20.45 55.86 0.2636 0.04963

9000 26.1 21.37 58.17 0.2692 0.04958

9500 26.4 22.28 60.47 0.2747 0.04953

10000 26.7 23.16 62.76 0.2802 0.04949

10500 27.1 24.03 65.04 0.2857 0.04944

11000 27.4 24.87 67.31 0.2912 0.04939

11500 27.7 25.70 69.58 0.2967 0.04934

12000 28.0 26.50 71.83 0.3021 0.04930

12500 28.3 27.29 74.08 0.3075 0.04925

13000 28.7 28.07 76.32 0.3130 0.04920

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 25.1 18.52 49.58 0.2824 0.04980

8000 25.4 19.50 51.79 0.2897 0.04975

8500 25.7 20.45 53.99 0.2970 0.04970

9000 26.1 21.38 56.18 0.3043 0.04966

9500 26.4 22.29 58.36 0.3116 0.04961

10000 26.7 23.17 60.53 0.3188 0.04957

10500 27.0 24.04 62.70 0.3260 0.04953

11000 27.4 24.89 64.85 0.3331 0.04948

11500 27.7 25.72 66.99 0.3402 0.04944

12000 28.0 26.53 69.12 0.3473 0.04939

12500 28.3 27.33 71.25 0.3544 0.04935

13000 28.6 28.10 73.37 0.3615 0.04931

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 25.1 18.55 49.34 0.2816 0.04980

8000 25.4 19.53 51.54 0.2889 0.04975

8500 25.7 20.48 53.73 0.2962 0.04971

9000 26.0 21.41 55.91 0.3034 0.04966

9500 26.4 22.32 58.07 0.3106 0.04962

10000 26.7 23.21 60.23 0.3178 0.04958

10500 27.0 24.09 62.37 0.3249 0.04953

11000 27.3 24.94 64.51 0.3320 0.04949

11500 27.6 25.77 66.64 0.3391 0.04944

12000 27.9 26.58 68.76 0.3461 0.04940

12500 28.3 27.38 70.87 0.3532 0.04936

13000 28.6 28.16 72.98 0.3602 0.04931

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.57 49.13 0.2809 0.04980

8000 25.3 19.55 51.31 0.2881 0.04976

8500 25.7 20.51 53.49 0.2954 0.04971

9000 26.0 21.44 55.65 0.3026 0.04967

9500 26.3 22.36 57.80 0.3097 0.04963

10000 26.6 23.25 59.95 0.3168 0.04958

10500 27.0 24.12 62.08 0.3239 0.04954

11000 27.3 24.98 64.20 0.3310 0.04949

11500 27.6 25.81 66.32 0.3380 0.04945

12000 27.9 26.63 68.43 0.3450 0.04941

12500 28.2 27.43 70.53 0.3520 0.04936

13000 28.5 28.21 72.62 0.3590 0.04932

6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 26.1 17.77 56.11 0.3458 0.04907

8000 26.5 18.69 58.49 0.3561 0.04899

8500 26.9 19.59 60.84 0.3663 0.04892

9000 27.2 20.48 63.17 0.3765 0.04884

9500 27.6 21.34 65.48 0.3865 0.04877

10000 27.9 22.18 67.77 0.3964 0.04870

10500 28.3 23.00 70.03 0.4063 0.04862

11000 28.6 23.81 72.28 0.4161 0.04855

11500 28.9 24.59 74.52 0.4258 0.04848

12000 29.3 25.37 76.73 0.4354 0.04841

12500 29.6 26.12 78.93 0.4450 0.04834

13000 29.9 26.87 81.12 0.4545 0.04827

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 26.1 17.82 55.63 0.3437 0.04908

8000 26.4 18.75 57.99 0.3539 0.04901

8500 26.8 19.65 60.32 0.3641 0.04893

9000 27.1 20.54 62.62 0.3741 0.04886

9500 27.5 21.40 64.90 0.3840 0.04879

10000 27.8 22.25 67.17 0.3938 0.04871

10500 28.2 23.08 69.41 0.4036 0.04864

11000 28.5 23.89 71.63 0.4133 0.04857

11500 28.8 24.68 73.84 0.4229 0.04850

12000 29.2 25.46 76.03 0.4324 0.04843

12500 29.5 26.22 78.21 0.4418 0.04836

13000 29.8 26.97 80.37 0.4512 0.04829

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 26.0 17.83 55.29 0.3815 0.04839

8000 26.5 18.73 57.91 0.3955 0.04828



8500 26.9 19.60 60.53 0.4095 0.04816

9000 27.3 20.44 63.13 0.4235 0.04805

9500 27.7 21.26 65.72 0.4373 0.04793

10000 28.1 22.06 68.30 0.4511 0.04782

10500 28.5 22.84 70.87 0.4649 0.04771

11000 28.8 23.60 73.43 0.4786 0.04760

11500 29.2 24.34 75.98 0.4923 0.04748

12000 29.6 25.05 78.52 0.5059 0.04737

12500 30.0 25.76 81.06 0.5195 0.04726

13000 30.4 26.44 83.59 0.5330 0.04715

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 26.0 17.83 55.29 0.3815 0.04839

8000 26.5 18.73 57.91 0.3955 0.04828

8500 26.9 19.60 60.53 0.4095 0.04816

9000 27.3 20.44 63.13 0.4235 0.04805

9500 27.7 21.26 65.72 0.4373 0.04793

10000 28.1 22.06 68.30 0.4511 0.04782

10500 28.5 22.84 70.87 0.4649 0.04771

11000 28.8 23.60 73.43 0.4786 0.04760

11500 29.2 24.34 75.98 0.4923 0.04748

12000 29.6 25.05 78.52 0.5059 0.04737

12500 30.0 25.76 81.06 0.5195 0.04726

13000 30.4 26.44 83.59 0.5330 0.04715

F250 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 23.4 19.85 51.39 0.2653 0.04435

8000 23.8 20.85 53.84 0.2721 0.04429

8500 24.1 21.83 56.29 0.2789 0.04424

9000 24.5 22.78 58.73 0.2857 0.04418

9500 24.8 23.70 61.16 0.2925 0.04412

10000 25.2 24.60 63.59 0.2993 0.04407

10500 25.5 25.47 66.01 0.3061 0.04401

11000 25.9 26.32 68.42 0.3128 0.04396

11500 26.2 27.15 70.83 0.3195 0.04390

12000 26.6 27.96 73.23 0.3263 0.04384

12500 26.9 28.75 75.63 0.3330 0.04379

13000 27.2 29.51 78.03 0.3396 0.04373

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 23.4 19.89 51.02 0.2642 0.04436

8000 23.7 20.90 53.45 0.2710 0.04430

8500 24.1 21.88 55.87 0.2778 0.04425

9000 24.4 22.84 58.28 0.2845 0.04419

9500 24.7 23.76 60.69 0.2912 0.04414

10000 25.1 24.67 63.09 0.2979 0.04408

10500 25.4 25.55 65.49 0.3046 0.04402

11000 25.8 26.40 67.88 0.3113 0.04397

11500 26.1 27.24 70.27 0.3180 0.04391

12000 26.5 28.05 72.65 0.3246 0.04386

12500 26.8 28.84 75.03 0.3313 0.04380

13000 27.2 29.61 77.40 0.3379 0.04375

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 23.3 19.93 50.68 0.2633 0.04437

8000 23.6 20.95 53.08 0.2700 0.04431

8500 24.0 21.93 55.48 0.2767 0.04426

9000 24.3 22.89 57.88 0.2834 0.04420

9500 24.7 23.82 60.27 0.2900 0.04415

10000 25.0 24.73 62.65 0.2967 0.04409

10500 25.4 25.62 65.02 0.3033 0.04403

11000 25.7 26.47 67.39 0.3099 0.04398

11500 26.1 27.31 69.76 0.3165 0.04393

12000 26.4 28.13 72.12 0.3231 0.04387

12500 26.7 28.93 74.47 0.3297 0.04382

13000 27.1 29.71 76.82 0.3363 0.04376

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 23.4 19.87 51.75 0.2508 0.04441

8000 23.7 20.89 54.14 0.2566 0.04436

8500 24.1 21.88 56.52 0.2623 0.04431

9000 24.4 22.84 58.88 0.2680 0.04426

9500 24.7 23.78 61.23 0.2737 0.04421

10000 25.1 24.70 63.58 0.2793 0.04416

10500 25.4 25.59 65.91 0.2850 0.04411

11000 25.7 26.46 68.23 0.2906 0.04407

11500 26.1 27.31 70.55 0.2962 0.04402

12000 26.4 28.14 72.86 0.3017 0.04397

12500 26.7 28.95 75.16 0.3073 0.04392

13000 27.0 29.74 77.45 0.3128 0.04387

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 23.3 19.91 51.43 0.2500 0.04442

8000 23.7 20.93 53.79 0.2557 0.04437

8500 24.0 21.93 56.15 0.2614 0.04432

9000 24.3 22.89 58.49 0.2671 0.04427

9500 24.7 23.84 60.83 0.2727 0.04422

10000 25.0 24.76 63.15 0.2783 0.04417

10500 25.3 25.66 65.47 0.2839 0.04412



11000 25.7 26.53 67.77 0.2895 0.04408

11500 26.0 27.38 70.07 0.2950 0.04403

12000 26.3 28.22 72.36 0.3005 0.04398

12500 26.6 29.03 74.64 0.3060 0.04393

13000 27.0 29.83 76.91 0.3115 0.04389

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 23.2 19.98 50.86 0.2486 0.04443

8000 23.6 21.01 53.19 0.2543 0.04438

8500 23.9 22.01 55.51 0.2599 0.04433

9000 24.2 22.99 57.82 0.2654 0.04428

9500 24.6 23.94 60.12 0.2710 0.04424

10000 24.9 24.86 62.41 0.2765 0.04419

10500 25.2 25.77 64.69 0.2820 0.04414

11000 25.5 26.65 66.96 0.2875 0.04409

11500 25.9 27.51 69.22 0.2930 0.04405

12000 26.2 28.35 71.48 0.2984 0.04400

12500 26.5 29.18 73.73 0.3038 0.04395

13000 26.8 29.98 75.97 0.3092 0.04391

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 23.3 19.98 49.23 0.2786 0.04450

8000 23.6 21.01 51.44 0.2860 0.04445

8500 23.9 22.01 53.64 0.2933 0.04441

9000 24.2 22.99 55.83 0.3006 0.04436

9500 24.6 23.95 58.01 0.3078 0.04432

10000 24.9 24.88 60.18 0.3151 0.04427

10500 25.2 25.79 62.34 0.3222 0.04423

11000 25.5 26.67 64.50 0.3294 0.04418

11500 25.8 27.54 66.64 0.3365 0.04414

12000 26.2 28.39 68.77 0.3436 0.04409

12500 26.5 29.21 70.90 0.3507 0.04405

13000 26.8 30.02 73.02 0.3577 0.04401

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 23.2 20.01 48.99 0.2779 0.04450

8000 23.5 21.04 51.19 0.2852 0.04446

8500 23.9 22.05 53.38 0.2924 0.04441

9000 24.2 23.03 55.56 0.2997 0.04437

9500 24.5 23.99 57.72 0.3069 0.04432

10000 24.8 24.92 59.88 0.3140 0.04428

10500 25.2 25.84 62.02 0.3212 0.04423

11000 25.5 26.73 64.16 0.3283 0.04419

11500 25.8 27.59 66.29 0.3354 0.04415

12000 26.1 28.45 68.41 0.3424 0.04410

12500 26.4 29.28 70.52 0.3494 0.04406

13000 26.7 30.09 72.63 0.3564 0.04402

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 23.2 20.04 48.77 0.2771 0.04451

8000 23.5 21.07 50.96 0.2844 0.04446

8500 23.8 22.08 53.14 0.2916 0.04442

9000 24.2 23.07 55.30 0.2988 0.04437

9500 24.5 24.03 57.45 0.3060 0.04433

10000 24.8 24.97 59.60 0.3131 0.04428

10500 25.1 25.88 61.73 0.3202 0.04424

11000 25.4 26.77 63.85 0.3273 0.04420

11500 25.7 27.65 65.97 0.3343 0.04415

12000 26.1 28.50 68.08 0.3413 0.04411

12500 26.4 29.33 70.18 0.3483 0.04407

13000 26.7 30.15 72.27 0.3552 0.04402

F250 SRW Crew Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 24.5 18.95 51.60 0.2675 0.04755

8000 24.9 19.92 54.06 0.2744 0.04750

8500 25.2 20.87 56.50 0.2812 0.04744

9000 25.6 21.79 58.94 0.2880 0.04738

9500 25.9 22.69 61.37 0.2948 0.04733

10000 26.3 23.56 63.80 0.3016 0.04727

10500 26.6 24.41 66.22 0.3083 0.04722

11000 27.0 25.24 68.63 0.3151 0.04716

11500 27.3 26.05 71.04 0.3218 0.04710

12000 27.7 26.84 73.45 0.3285 0.04705

12500 28.0 27.61 75.85 0.3352 0.04699

13000 28.4 28.36 78.24 0.3419 0.04694

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 24.5 18.99 51.23 0.2665 0.04756

8000 24.8 19.97 53.66 0.2733 0.04751

8500 25.2 20.92 56.08 0.2800 0.04745

9000 25.5 21.85 58.50 0.2868 0.04739

9500 25.9 22.75 60.90 0.2935 0.04734

10000 26.2 23.63 63.31 0.3002 0.04728

10500 26.5 24.48 65.70 0.3069 0.04723

11000 26.9 25.32 68.09 0.3136 0.04717

11500 27.2 26.13 70.48 0.3202 0.04712

12000 27.6 26.92 72.86 0.3269 0.04706

12500 27.9 27.70 75.24 0.3335 0.04701

13000 28.3 28.45 77.61 0.3401 0.04695



LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 24.4 19.03 50.89 0.2655 0.04757

8000 24.8 20.01 53.30 0.2722 0.04752

8500 25.1 20.97 55.70 0.2789 0.04746

9000 25.4 21.90 58.09 0.2856 0.04740

9500 25.8 22.80 60.48 0.2923 0.04735

10000 26.1 23.69 62.86 0.2989 0.04729

10500 26.5 24.54 65.23 0.3056 0.04724

11000 26.8 25.38 67.60 0.3122 0.04718

11500 27.2 26.20 69.97 0.3188 0.04713

12000 27.5 27.00 72.33 0.3254 0.04707

12500 27.8 27.78 74.68 0.3320 0.04702

13000 28.2 28.54 77.03 0.3385 0.04696

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 24.5 18.97 51.97 0.2531 0.04761

8000 24.8 19.96 54.35 0.2588 0.04756

8500 25.2 20.92 56.73 0.2646 0.04751

9000 25.5 21.85 59.09 0.2703 0.04746

9500 25.8 22.76 61.45 0.2759 0.04742

10000 26.2 23.65 63.79 0.2816 0.04737

10500 26.5 24.52 66.12 0.2872 0.04732

11000 26.8 25.37 68.45 0.2928 0.04727

11500 27.2 26.20 70.76 0.2984 0.04722

12000 27.5 27.01 73.07 0.3040 0.04717

12500 27.8 27.80 75.37 0.3095 0.04713

13000 28.1 28.57 77.66 0.3151 0.04708

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 24.4 19.01 51.64 0.2523 0.04762

8000 24.8 20.00 54.01 0.2580 0.04757

8500 25.1 20.96 56.36 0.2637 0.04752

9000 25.4 21.90 58.71 0.2693 0.04747

9500 25.8 22.82 61.04 0.2750 0.04742

10000 26.1 23.71 63.36 0.2806 0.04738

10500 26.4 24.58 65.68 0.2861 0.04733

11000 26.8 25.43 67.98 0.2917 0.04728

11500 27.1 26.27 70.28 0.2972 0.04723

12000 27.4 27.08 72.57 0.3028 0.04718

12500 27.7 27.87 74.85 0.3083 0.04714

13000 28.1 28.65 77.12 0.3138 0.04709

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.4 19.07 51.07 0.2509 0.04763

8000 24.7 20.07 53.40 0.2565 0.04758

8500 25.0 21.04 55.72 0.2621 0.04753

9000 25.4 21.98 58.03 0.2677 0.04749

9500 25.7 22.91 60.33 0.2732 0.04744

10000 26.0 23.81 62.62 0.2788 0.04739

10500 26.3 24.69 64.90 0.2843 0.04734

11000 26.7 25.54 67.17 0.2898 0.04730

11500 27.0 26.38 69.44 0.2952 0.04725

12000 27.3 27.20 71.69 0.3007 0.04720

12500 27.6 28.00 73.94 0.3061 0.04716

13000 27.9 28.79 76.18 0.3115 0.04711

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.4 19.07 49.44 0.2809 0.04770

8000 24.7 20.07 51.65 0.2883 0.04765

8500 25.0 21.04 53.86 0.2956 0.04761

9000 25.3 21.99 56.05 0.3029 0.04756

9500 25.7 22.91 58.23 0.3101 0.04752

10000 26.0 23.82 60.40 0.3173 0.04747

10500 26.3 24.70 62.56 0.3245 0.04743

11000 26.6 25.56 64.71 0.3316 0.04739

11500 27.0 26.41 66.85 0.3388 0.04734

12000 27.3 27.23 68.99 0.3459 0.04730

12500 27.6 28.04 71.11 0.3529 0.04725

13000 27.9 28.83 73.23 0.3600 0.04721

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.3 19.10 49.20 0.2801 0.04770

8000 24.7 20.10 51.40 0.2874 0.04766

8500 25.0 21.08 53.59 0.2947 0.04761

9000 25.3 22.03 55.77 0.3019 0.04757

9500 25.6 22.95 57.93 0.3091 0.04753

10000 25.9 23.86 60.09 0.3163 0.04748

10500 26.3 24.75 62.24 0.3234 0.04744

11000 26.6 25.62 64.37 0.3305 0.04739

11500 26.9 26.46 66.50 0.3376 0.04735

12000 27.2 27.29 68.62 0.3447 0.04731

12500 27.5 28.10 70.74 0.3517 0.04726

13000 27.8 28.89 72.84 0.3587 0.04722

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.3 19.12 48.99 0.2794 0.04771

8000 24.6 20.13 51.17 0.2867 0.04766

8500 24.9 21.10 53.35 0.2939 0.04762

9000 25.3 22.06 55.51 0.3011 0.04758

9500 25.6 22.99 57.66 0.3082 0.04753



10000 25.9 23.90 59.81 0.3154 0.04749

10500 26.2 24.79 61.94 0.3224 0.04744

11000 26.5 25.66 64.07 0.3295 0.04740

11500 26.9 26.51 66.18 0.3365 0.04736

12000 27.2 27.34 68.29 0.3436 0.04731

12500 27.5 28.15 70.39 0.3505 0.04727

13000 27.8 28.95 72.48 0.3575 0.04723

F250 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 24.3 19.11 55.76 0.3420 0.04377

8000 24.7 20.08 58.13 0.3524 0.04369

8500 25.0 21.03 60.49 0.3626 0.04362

9000 25.4 21.95 62.82 0.3727 0.04354

9500 25.7 22.85 65.13 0.3828 0.04347

10000 26.1 23.73 67.41 0.3927 0.04340

10500 26.4 24.60 69.68 0.4026 0.04332

11000 26.8 25.43 71.93 0.4124 0.04325

11500 27.1 26.25 74.17 0.4221 0.04318

12000 27.4 27.06 76.38 0.4317 0.04311

12500 27.8 27.85 78.58 0.4413 0.04304

13000 28.1 28.62 80.77 0.4508 0.04297

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 24.2 19.16 55.28 0.3400 0.04378

8000 24.6 20.14 57.64 0.3502 0.04371

8500 24.9 21.10 59.96 0.3603 0.04363

9000 25.3 22.02 62.27 0.3703 0.04356

9500 25.6 22.93 64.55 0.3803 0.04349

10000 26.0 23.82 66.81 0.3901 0.04342

10500 26.3 24.68 69.06 0.3999 0.04334

11000 26.7 25.53 71.28 0.4095 0.04327

11500 27.0 26.36 73.49 0.4191 0.04320

12000 27.3 27.17 75.68 0.4287 0.04313

12500 27.7 27.96 77.86 0.4381 0.04306

13000 28.0 28.73 80.02 0.4475 0.04300

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 24.2 19.18 54.94 0.3777 0.04309

8000 24.6 20.12 57.56 0.3918 0.04298

8500 25.0 21.03 60.17 0.4058 0.04286

9000 25.4 21.91 62.78 0.4197 0.04275

9500 25.8 22.77 65.37 0.4336 0.04264

10000 26.2 23.60 67.95 0.4474 0.04252

10500 26.6 24.41 70.52 0.4612 0.04241

11000 27.0 25.19 73.08 0.4749 0.04230

11500 27.4 25.96 75.63 0.4886 0.04218

12000 27.8 26.70 78.17 0.5022 0.04207

12500 28.2 27.43 80.71 0.5158 0.04196

13000 28.6 28.13 83.24 0.5293 0.04185

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 24.2 19.18 54.94 0.3777 0.04309

8000 24.6 20.12 57.56 0.3918 0.04298

8500 25.0 21.03 60.17 0.4058 0.04286

9000 25.4 21.91 62.78 0.4197 0.04275

9500 25.8 22.77 65.37 0.4336 0.04264

10000 26.2 23.60 67.95 0.4474 0.04252

10500 26.6 24.41 70.52 0.4612 0.04241

11000 27.0 25.19 73.08 0.4749 0.04230

11500 27.4 25.96 75.63 0.4886 0.04218

12000 27.8 26.70 78.17 0.5022 0.04207

12500 28.2 27.43 80.71 0.5158 0.04196

13000 28.6 28.13 83.24 0.5293 0.04185

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) 7500 23.3 19.94 52.61 0.2322 0.04418

8000 23.6 20.96 55.02 0.2373 0.04414

8500 24.0 21.95 57.41 0.2425 0.04410

9000 24.3 22.92 59.79 0.2476 0.04406

9500 24.6 23.86 62.15 0.2527 0.04402

10000 25.0 24.78 64.49 0.2577 0.04398

10500 25.3 25.67 66.83 0.2627 0.04394

11000 25.6 26.55 69.15 0.2677 0.04390

11500 26.0 27.40 71.46 0.2727 0.04386

12000 26.3 28.23 73.76 0.2776 0.04383

12500 26.6 29.05 76.04 0.2825 0.04379

13000 26.9 29.85 78.32 0.2874 0.04375

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) 7500 23.1 20.15 51.52 0.2037 0.04447

8000 23.4 21.20 53.81 0.2072 0.04445

8500 23.7 22.21 56.09 0.2106 0.04443

9000 24.0 23.21 58.34 0.2139 0.04441

9500 24.3 24.18 60.59 0.2173 0.04439

10000 24.6 25.12 62.81 0.2206 0.04437

10500 24.9 26.05 65.03 0.2239 0.04434

11000 25.3 26.96 67.23 0.2272 0.04432

11500 25.6 27.84 69.42 0.2304 0.04430

12000 25.9 28.71 71.59 0.2337 0.04428



12500 26.2 29.55 73.76 0.2369 0.04426

13000 26.5 30.38 75.91 0.2401 0.04424

F250 SRW Crew Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 25.4 18.27 55.97 0.3443 0.04697

8000 25.8 19.22 58.35 0.3546 0.04690

8500 26.1 20.14 60.70 0.3649 0.04682

9000 26.5 21.03 63.03 0.3750 0.04675

9500 26.8 21.91 65.34 0.3850 0.04667

10000 27.2 22.77 67.63 0.3950 0.04660

10500 27.5 23.60 69.90 0.4048 0.04653

11000 27.9 24.42 72.15 0.4146 0.04646

11500 28.2 25.22 74.38 0.4243 0.04639

12000 28.5 26.01 76.59 0.4339 0.04632

12500 28.9 26.78 78.79 0.4435 0.04625

13000 29.2 27.53 80.98 0.4530 0.04618

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 25.3 18.33 55.50 0.3422 0.04699

8000 25.7 19.27 57.85 0.3525 0.04691

8500 26.1 20.20 60.18 0.3626 0.04684

9000 26.4 21.10 62.48 0.3726 0.04676

9500 26.7 21.98 64.76 0.3825 0.04669

10000 27.1 22.84 67.03 0.3924 0.04662

10500 27.4 23.69 69.27 0.4021 0.04655

11000 27.8 24.51 71.50 0.4118 0.04648

11500 28.1 25.32 73.70 0.4214 0.04641

12000 28.4 26.11 75.90 0.4309 0.04634

12500 28.8 26.88 78.07 0.4404 0.04627

13000 29.1 27.64 80.23 0.4498 0.04620

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 25.3 18.34 55.15 0.3800 0.04630

8000 25.7 19.26 57.77 0.3941 0.04618

8500 26.1 20.14 60.39 0.4080 0.04607

9000 26.5 21.00 62.99 0.4220 0.04595

9500 26.9 21.83 65.58 0.4358 0.04584

10000 27.3 22.64 68.16 0.4497 0.04573

10500 27.7 23.44 70.73 0.4634 0.04561

11000 28.1 24.20 73.29 0.4771 0.04550

11500 28.5 24.95 75.84 0.4908 0.04539

12000 28.9 25.68 78.39 0.5044 0.04528

12500 29.3 26.39 80.92 0.5180 0.04516

13000 29.7 27.09 83.45 0.5315 0.04505

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 25.3 18.34 55.15 0.3800 0.04630

8000 25.7 19.26 57.77 0.3941 0.04618

8500 26.1 20.14 60.39 0.4080 0.04607

9000 26.5 21.00 62.99 0.4220 0.04595

9500 26.9 21.83 65.58 0.4358 0.04584

10000 27.3 22.64 68.16 0.4497 0.04573

10500 27.7 23.44 70.73 0.4634 0.04561

11000 28.1 24.20 73.29 0.4771 0.04550

11500 28.5 24.95 75.84 0.4908 0.04539

12000 28.9 25.68 78.39 0.5044 0.04528

12500 29.3 26.39 80.92 0.5180 0.04516

13000 29.7 27.09 83.45 0.5315 0.04505

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) 7500 24.4 19.04 52.83 0.2344 0.04738

8000 24.7 20.02 55.23 0.2396 0.04734

8500 25.1 20.99 57.62 0.2447 0.04730

9000 25.4 21.92 60.00 0.2498 0.04726

9500 25.8 22.84 62.36 0.2549 0.04722

10000 26.1 23.73 64.71 0.2600 0.04718

10500 26.4 24.60 67.04 0.2650 0.04714

11000 26.8 25.45 69.36 0.2700 0.04711

11500 27.1 26.28 71.67 0.2749 0.04707

12000 27.4 27.09 73.97 0.2799 0.04703

12500 27.7 27.89 76.26 0.2848 0.04699

13000 28.1 28.67 78.53 0.2897 0.04696

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) 7500 24.2 19.23 51.73 0.2060 0.04768

8000 24.5 20.24 54.02 0.2094 0.04765

8500 24.8 21.22 56.30 0.2128 0.04763

9000 25.1 22.19 58.56 0.2162 0.04761

9500 25.4 23.13 60.80 0.2195 0.04759

10000 25.7 24.05 63.03 0.2228 0.04757

10500 26.1 24.94 65.24 0.2261 0.04755

11000 26.4 25.82 67.44 0.2294 0.04753

11500 26.7 26.68 69.63 0.2327 0.04751

12000 27.0 27.53 71.80 0.2359 0.04749

12500 27.3 28.35 73.97 0.2392 0.04747

13000 27.6 29.16 76.12 0.2424 0.04745

F250 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 25.1 18.50 51.72 0.2687 0.04927

8000 25.5 19.46 54.17 0.2756 0.04922

8500 25.8 20.39 56.62 0.2824 0.04916



9000 26.2 21.30 59.05 0.2892 0.04910

9500 26.5 22.18 61.49 0.2960 0.04905

10000 26.9 23.04 63.91 0.3028 0.04899

10500 27.2 23.88 66.33 0.3095 0.04894

11000 27.6 24.70 68.75 0.3163 0.04888

11500 27.9 25.50 71.16 0.3230 0.04882

12000 28.3 26.28 73.56 0.3297 0.04877

12500 28.6 27.04 75.96 0.3364 0.04871

13000 29.0 27.78 78.35 0.3431 0.04866

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 25.1 18.54 51.34 0.2677 0.04928

8000 25.4 19.50 53.77 0.2745 0.04923

8500 25.8 20.44 56.20 0.2812 0.04917

9000 26.1 21.35 58.61 0.2880 0.04911

9500 26.5 22.24 61.02 0.2947 0.04906

10000 26.8 23.10 63.42 0.3014 0.04900

10500 27.1 23.94 65.82 0.3081 0.04895

11000 27.5 24.77 68.21 0.3148 0.04889

11500 27.8 25.57 70.59 0.3214 0.04884

12000 28.2 26.35 72.98 0.3281 0.04878

12500 28.5 27.12 75.35 0.3347 0.04873

13000 28.9 27.87 77.72 0.3413 0.04867

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.58 51.00 0.2667 0.04929

8000 25.4 19.54 53.41 0.2735 0.04923

8500 25.7 20.48 55.81 0.2802 0.04918

9000 26.0 21.40 58.20 0.2868 0.04912

9500 26.4 22.29 60.59 0.2935 0.04907

10000 26.7 23.16 62.97 0.3002 0.04901

10500 27.1 24.00 65.35 0.3068 0.04896

11000 27.4 24.83 67.72 0.3134 0.04890

11500 27.8 25.64 70.08 0.3200 0.04885

12000 28.1 26.43 72.44 0.3266 0.04879

12500 28.4 27.20 74.80 0.3332 0.04874

13000 28.8 27.95 77.15 0.3397 0.04868

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 25.1 18.52 52.08 0.2543 0.04933

8000 25.4 19.49 54.47 0.2600 0.04928

8500 25.8 20.44 56.84 0.2658 0.04923

9000 26.1 21.35 59.21 0.2715 0.04918

9500 26.4 22.25 61.56 0.2771 0.04914

10000 26.8 23.13 63.90 0.2828 0.04909

10500 27.1 23.98 66.24 0.2884 0.04904

11000 27.4 24.82 68.56 0.2940 0.04899

11500 27.8 25.64 70.88 0.2996 0.04894

12000 28.1 26.44 73.18 0.3052 0.04889

12500 28.4 27.22 75.48 0.3107 0.04885

13000 28.7 27.98 77.78 0.3163 0.04880

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 25.0 18.56 51.75 0.2535 0.04934

8000 25.4 19.53 54.12 0.2592 0.04929

8500 25.7 20.48 56.48 0.2649 0.04924

9000 26.0 21.40 58.82 0.2705 0.04919

9500 26.4 22.30 61.15 0.2762 0.04914

10000 26.7 23.18 63.48 0.2818 0.04910

10500 27.0 24.04 65.79 0.2874 0.04905

11000 27.4 24.88 68.10 0.2929 0.04900

11500 27.7 25.70 70.39 0.2985 0.04895

12000 28.0 26.51 72.68 0.3040 0.04890

12500 28.3 27.29 74.96 0.3095 0.04886

13000 28.7 28.06 77.24 0.3150 0.04881

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.62 51.18 0.2521 0.04935

8000 25.3 19.60 53.52 0.2577 0.04930

8500 25.6 20.55 55.84 0.2633 0.04925

9000 25.9 21.48 58.15 0.2689 0.04921

9500 26.3 22.39 60.45 0.2745 0.04916

10000 26.6 23.27 62.74 0.2800 0.04911

10500 26.9 24.14 65.02 0.2855 0.04906

11000 27.3 24.99 67.29 0.2910 0.04902

11500 27.6 25.82 69.55 0.2964 0.04897

12000 27.9 26.62 71.81 0.3019 0.04892

12500 28.2 27.42 74.05 0.3073 0.04888

13000 28.5 28.19 76.29 0.3127 0.04883

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 25.0 18.62 49.55 0.2821 0.04942

8000 25.3 19.60 51.77 0.2895 0.04937

8500 25.6 20.55 53.97 0.2968 0.04933

9000 25.9 21.49 56.16 0.3041 0.04928

9500 26.3 22.40 58.34 0.3113 0.04924

10000 26.6 23.29 60.51 0.3185 0.04919

10500 26.9 24.16 62.67 0.3257 0.04915

11000 27.2 25.01 64.82 0.3329 0.04911



11500 27.5 25.84 66.96 0.3400 0.04906

12000 27.9 26.65 69.10 0.3471 0.04902

12500 28.2 27.45 71.23 0.3541 0.04897

13000 28.5 28.23 73.35 0.3612 0.04893

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.9 18.64 49.32 0.2813 0.04942

8000 25.3 19.63 51.52 0.2886 0.04938

8500 25.6 20.59 53.70 0.2959 0.04933

9000 25.9 21.52 55.88 0.3031 0.04929

9500 26.2 22.43 58.05 0.3103 0.04925

10000 26.5 23.33 60.20 0.3175 0.04920

10500 26.9 24.20 62.35 0.3246 0.04916

11000 27.2 25.05 64.49 0.3317 0.04911

11500 27.5 25.89 66.62 0.3388 0.04907

12000 27.8 26.70 68.74 0.3459 0.04903

12500 28.1 27.51 70.85 0.3529 0.04898

13000 28.4 28.29 72.96 0.3599 0.04894

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.9 18.67 49.10 0.2806 0.04943

8000 25.2 19.65 51.29 0.2879 0.04938

8500 25.5 20.61 53.46 0.2951 0.04934

9000 25.9 21.55 55.63 0.3023 0.04929

9500 26.2 22.47 57.78 0.3094 0.04925

10000 26.5 23.36 59.92 0.3166 0.04921

10500 26.8 24.24 62.06 0.3237 0.04916

11000 27.1 25.10 64.18 0.3307 0.04912

11500 27.5 25.93 66.30 0.3378 0.04908

12000 27.8 26.76 68.40 0.3448 0.04903

12500 28.1 27.56 70.50 0.3517 0.04899

13000 28.4 28.34 72.60 0.3587 0.04895

F250 SRW Super Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 25.1 18.54 51.71 0.2686 0.04914

8000 25.4 19.49 54.16 0.2755 0.04909

8500 25.8 20.43 56.61 0.2823 0.04903

9000 26.1 21.33 59.05 0.2891 0.04897

9500 26.5 22.22 61.48 0.2959 0.04892

10000 26.8 23.08 63.90 0.3027 0.04886

10500 27.2 23.92 66.32 0.3094 0.04881

11000 27.5 24.74 68.74 0.3162 0.04875

11500 27.9 25.54 71.15 0.3229 0.04869

12000 28.2 26.32 73.55 0.3296 0.04864

12500 28.6 27.08 75.95 0.3363 0.04858

13000 28.9 27.82 78.35 0.3430 0.04853

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 25.0 18.58 51.34 0.2676 0.04915

8000 25.4 19.54 53.76 0.2744 0.04910

8500 25.7 20.47 56.19 0.2811 0.04904

9000 26.1 21.39 58.60 0.2879 0.04898

9500 26.4 22.27 61.01 0.2946 0.04893

10000 26.8 23.14 63.41 0.3013 0.04887

10500 27.1 23.98 65.81 0.3080 0.04882

11000 27.4 24.81 68.20 0.3147 0.04876

11500 27.8 25.61 70.59 0.3213 0.04871

12000 28.1 26.40 72.97 0.3280 0.04865

12500 28.5 27.16 75.34 0.3346 0.04860

13000 28.8 27.91 77.72 0.3413 0.04854

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.61 51.00 0.2666 0.04916

8000 25.3 19.58 53.40 0.2734 0.04911

8500 25.7 20.52 55.80 0.2801 0.04905

9000 26.0 21.44 58.20 0.2867 0.04899

9500 26.3 22.33 60.58 0.2934 0.04894

10000 26.7 23.20 62.96 0.3001 0.04888

10500 27.0 24.04 65.34 0.3067 0.04883

11000 27.4 24.87 67.71 0.3133 0.04877

11500 27.7 25.68 70.07 0.3199 0.04872

12000 28.1 26.47 72.43 0.3265 0.04866

12500 28.4 27.24 74.79 0.3331 0.04861

13000 28.7 27.99 77.14 0.3396 0.04856

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 25.0 18.56 52.07 0.2542 0.04920

8000 25.4 19.53 54.46 0.2599 0.04915

8500 25.7 20.47 56.83 0.2657 0.04910

9000 26.1 21.39 59.20 0.2714 0.04906

9500 26.4 22.29 61.55 0.2771 0.04901

10000 26.7 23.17 63.89 0.2827 0.04896

10500 27.1 24.02 66.23 0.2883 0.04891

11000 27.4 24.86 68.55 0.2939 0.04886

11500 27.7 25.68 70.87 0.2995 0.04881

12000 28.0 26.48 73.18 0.3051 0.04876

12500 28.4 27.26 75.48 0.3106 0.04872

13000 28.7 28.03 77.77 0.3162 0.04867

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 25.0 18.59 51.74 0.2534 0.04921



8000 25.3 19.56 54.11 0.2591 0.04916

8500 25.7 20.51 56.47 0.2648 0.04911

9000 26.0 21.44 58.81 0.2704 0.04906

9500 26.3 22.34 61.15 0.2761 0.04901

10000 26.7 23.22 63.47 0.2817 0.04897

10500 27.0 24.08 65.78 0.2873 0.04892

11000 27.3 24.92 68.09 0.2928 0.04887

11500 27.6 25.74 70.38 0.2984 0.04882

12000 28.0 26.55 72.67 0.3039 0.04877

12500 28.3 27.33 74.95 0.3094 0.04873

13000 28.6 28.10 77.23 0.3149 0.04868

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.9 18.65 51.18 0.2520 0.04922

8000 25.2 19.63 53.51 0.2576 0.04917

8500 25.6 20.58 55.83 0.2632 0.04913

9000 25.9 21.52 58.14 0.2688 0.04908

9500 26.2 22.43 60.44 0.2744 0.04903

10000 26.6 23.31 62.73 0.2799 0.04898

10500 26.9 24.18 65.01 0.2854 0.04893

11000 27.2 25.03 67.28 0.2909 0.04889

11500 27.5 25.86 69.54 0.2963 0.04884

12000 27.8 26.67 71.80 0.3018 0.04879

12500 28.2 27.46 74.04 0.3072 0.04875

13000 28.5 28.24 76.28 0.3126 0.04870

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.9 18.65 49.54 0.2820 0.04929

8000 25.2 19.63 51.76 0.2894 0.04924

8500 25.6 20.59 53.96 0.2967 0.04920

9000 25.9 21.52 56.15 0.3040 0.04915

9500 26.2 22.44 58.33 0.3112 0.04911

10000 26.5 23.33 60.50 0.3184 0.04906

10500 26.9 24.20 62.66 0.3256 0.04902

11000 27.2 25.05 64.81 0.3328 0.04898

11500 27.5 25.88 66.96 0.3399 0.04893

12000 27.8 26.70 69.09 0.3470 0.04889

12500 28.1 27.50 71.22 0.3541 0.04884

13000 28.5 28.28 73.34 0.3611 0.04880

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.9 18.67 49.31 0.2812 0.04930

8000 25.2 19.66 51.51 0.2885 0.04925

8500 25.5 20.62 53.70 0.2958 0.04920

9000 25.9 21.56 55.87 0.3030 0.04916

9500 26.2 22.47 58.04 0.3102 0.04912

10000 26.5 23.37 60.19 0.3174 0.04907

10500 26.8 24.24 62.34 0.3245 0.04903

11000 27.1 25.10 64.48 0.3317 0.04898

11500 27.5 25.93 66.61 0.3387 0.04894

12000 27.8 26.75 68.73 0.3458 0.04890

12500 28.1 27.55 70.84 0.3528 0.04885

13000 28.4 28.33 72.95 0.3598 0.04881

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.8 18.70 49.09 0.2805 0.04930

8000 25.2 19.69 51.28 0.2878 0.04925

8500 25.5 20.65 53.45 0.2950 0.04921

9000 25.8 21.59 55.62 0.3022 0.04917

9500 26.1 22.51 57.77 0.3094 0.04912

10000 26.5 23.40 59.91 0.3165 0.04908

10500 26.8 24.28 62.05 0.3236 0.04903

11000 27.1 25.14 64.17 0.3306 0.04899

11500 27.4 25.97 66.29 0.3377 0.04895

12000 27.7 26.80 68.40 0.3447 0.04890

12500 28.0 27.60 70.50 0.3517 0.04886

13000 28.3 28.39 72.59 0.3586 0.04882

F250 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 26.0 17.86 56.08 0.3455 0.04869

8000 26.4 18.78 58.46 0.3558 0.04862

8500 26.7 19.69 60.81 0.3661 0.04854

9000 27.1 20.57 63.15 0.3762 0.04847

9500 27.4 21.44 65.45 0.3862 0.04839

10000 27.8 22.28 67.74 0.3962 0.04832

10500 28.1 23.11 70.01 0.4060 0.04825

11000 28.5 23.91 72.26 0.4158 0.04818

11500 28.8 24.70 74.49 0.4255 0.04811

12000 29.1 25.48 76.71 0.4352 0.04804

12500 29.5 26.24 78.91 0.4447 0.04797

13000 29.8 26.98 81.09 0.4542 0.04790

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 25.9 17.91 55.61 0.3434 0.04871

8000 26.3 18.84 57.96 0.3537 0.04863

8500 26.7 19.75 60.29 0.3638 0.04856

9000 27.0 20.64 62.60 0.3738 0.04848

9500 27.3 21.51 64.88 0.3837 0.04841

10000 27.7 22.35 67.14 0.3936 0.04834



10500 28.0 23.19 69.38 0.4033 0.04827

11000 28.4 24.00 71.61 0.4130 0.04820

11500 28.7 24.79 73.82 0.4226 0.04813

12000 29.0 25.57 76.01 0.4321 0.04806

12500 29.4 26.34 78.19 0.4416 0.04799

13000 29.7 27.09 80.35 0.4510 0.04792

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 25.9 17.92 55.26 0.3812 0.04802

8000 26.3 18.82 57.89 0.3953 0.04790

8500 26.7 19.69 60.50 0.4093 0.04779

9000 27.1 20.54 63.10 0.4232 0.04767

9500 27.5 21.36 65.69 0.4371 0.04756

10000 27.9 22.16 68.27 0.4509 0.04745

10500 28.3 22.95 70.84 0.4646 0.04733

11000 28.7 23.70 73.40 0.4784 0.04722

11500 29.1 24.44 75.96 0.4920 0.04711

12000 29.5 25.16 78.50 0.5056 0.04700

12500 29.9 25.87 81.03 0.5192 0.04688

13000 30.3 26.55 83.56 0.5328 0.04677

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 25.9 17.92 55.26 0.3812 0.04802

8000 26.3 18.82 57.89 0.3953 0.04790

8500 26.7 19.69 60.50 0.4093 0.04779

9000 27.1 20.54 63.10 0.4232 0.04767

9500 27.5 21.36 65.69 0.4371 0.04756

10000 27.9 22.16 68.27 0.4509 0.04745

10500 28.3 22.95 70.84 0.4646 0.04733

11000 28.7 23.70 73.40 0.4784 0.04722

11500 29.1 24.44 75.96 0.4920 0.04711

12000 29.5 25.16 78.50 0.5056 0.04700

12500 29.9 25.87 81.03 0.5192 0.04688

13000 30.3 26.55 83.56 0.5328 0.04677

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) 7500 25.0 18.59 52.94 0.2356 0.04910

8000 25.3 19.55 55.35 0.2408 0.04906

8500 25.7 20.50 57.74 0.2459 0.04902

9000 26.0 21.42 60.11 0.2510 0.04898

9500 26.4 22.32 62.47 0.2561 0.04894

10000 26.7 23.20 64.82 0.2612 0.04890

10500 27.0 24.06 67.15 0.2662 0.04886

11000 27.3 24.90 69.47 0.2712 0.04883

11500 27.7 25.72 71.78 0.2761 0.04879

12000 28.0 26.52 74.08 0.2811 0.04875

12500 28.3 27.31 76.37 0.2860 0.04871

13000 28.6 28.08 78.65 0.2909 0.04867

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) 7500 24.8 18.77 51.84 0.2072 0.04940

8000 25.1 19.76 54.14 0.2106 0.04937

8500 25.4 20.73 56.41 0.2140 0.04935

9000 25.7 21.67 58.67 0.2174 0.04933

9500 26.0 22.60 60.91 0.2207 0.04931

10000 26.3 23.50 63.14 0.2241 0.04929

10500 26.7 24.39 65.35 0.2274 0.04927

11000 27.0 25.25 67.56 0.2306 0.04925

11500 27.3 26.10 69.74 0.2339 0.04923

12000 27.6 26.93 71.92 0.2371 0.04921

12500 27.9 27.75 74.08 0.2404 0.04919

13000 28.2 28.55 76.23 0.2436 0.04917

F250 SRW Super Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 26.0 17.89 56.07 0.3454 0.04856

8000 26.3 18.82 58.45 0.3557 0.04849

8500 26.7 19.72 60.81 0.3660 0.04841

9000 27.0 20.61 63.14 0.3761 0.04834

9500 27.4 21.47 65.44 0.3861 0.04826

10000 27.7 22.32 67.73 0.3961 0.04819

10500 28.1 23.14 70.00 0.4059 0.04812

11000 28.4 23.95 72.25 0.4157 0.04805

11500 28.8 24.74 74.48 0.4254 0.04798

12000 29.1 25.52 76.70 0.4351 0.04791

12500 29.4 26.28 78.90 0.4446 0.04784

13000 29.8 27.02 81.08 0.4541 0.04777

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 25.9 17.94 55.60 0.3433 0.04858

8000 26.3 18.87 57.95 0.3536 0.04850

8500 26.6 19.78 60.28 0.3637 0.04843

9000 27.0 20.67 62.59 0.3737 0.04835

9500 27.3 21.54 64.87 0.3836 0.04828

10000 27.6 22.39 67.13 0.3935 0.04821

10500 28.0 23.22 69.38 0.4032 0.04814

11000 28.3 24.04 71.60 0.4129 0.04807

11500 28.7 24.83 73.81 0.4225 0.04800

12000 29.0 25.61 76.00 0.4320 0.04793

12500 29.3 26.38 78.18 0.4415 0.04786



13000 29.6 27.13 80.34 0.4509 0.04779

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 25.9 17.95 55.25 0.3811 0.04789

8000 26.3 18.85 57.88 0.3952 0.04777

8500 26.7 19.73 60.49 0.4092 0.04766

9000 27.1 20.57 63.09 0.4231 0.04754

9500 27.5 21.40 65.68 0.4370 0.04743

10000 27.9 22.20 68.26 0.4508 0.04732

10500 28.3 22.98 70.83 0.4645 0.04720

11000 28.7 23.74 73.40 0.4783 0.04709

11500 29.1 24.48 75.95 0.4919 0.04698

12000 29.5 25.20 78.49 0.5055 0.04687

12500 29.8 25.91 81.03 0.5191 0.04675

13000 30.2 26.59 83.55 0.5327 0.04664

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 25.9 17.95 55.25 0.3811 0.04789

8000 26.3 18.85 57.88 0.3952 0.04777

8500 26.7 19.73 60.49 0.4092 0.04766

9000 27.1 20.57 63.09 0.4231 0.04754

9500 27.5 21.40 65.68 0.4370 0.04743

10000 27.9 22.20 68.26 0.4508 0.04732

10500 28.3 22.98 70.83 0.4645 0.04720

11000 28.7 23.74 73.40 0.4783 0.04709

11500 29.1 24.48 75.95 0.4919 0.04698

12000 29.5 25.20 78.49 0.5055 0.04687

12500 29.8 25.91 81.03 0.5191 0.04675

13000 30.2 26.59 83.55 0.5327 0.04664

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) 7500 25.0 18.62 52.93 0.2355 0.04897

8000 25.3 19.59 55.34 0.2407 0.04893

8500 25.6 20.54 57.73 0.2459 0.04889

9000 26.0 21.46 60.10 0.2510 0.04885

9500 26.3 22.36 62.46 0.2560 0.04881

10000 26.6 23.24 64.81 0.2611 0.04877

10500 27.0 24.10 67.14 0.2661 0.04874

11000 27.3 24.94 69.47 0.2711 0.04870

11500 27.6 25.76 71.78 0.2760 0.04866

12000 28.0 26.56 74.07 0.2810 0.04862

12500 28.3 27.35 76.36 0.2859 0.04858

13000 28.6 28.12 78.64 0.2908 0.04855

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) 7500 24.7 18.80 51.83 0.2071 0.04927

8000 25.0 19.79 54.13 0.2105 0.04925

8500 25.4 20.76 56.40 0.2139 0.04922

9000 25.7 21.71 58.66 0.2173 0.04920

9500 26.0 22.64 60.90 0.2206 0.04918

10000 26.3 23.54 63.13 0.2240 0.04916

10500 26.6 24.43 65.35 0.2273 0.04914

11000 26.9 25.30 67.55 0.2305 0.04912

11500 27.2 26.15 69.73 0.2338 0.04910

12000 27.5 26.98 71.91 0.2371 0.04908

12500 27.8 27.79 74.07 0.2403 0.04906

13000 28.1 28.59 76.23 0.2435 0.04904

F350 SRW Regular Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 25.3 18.38 52.60 0.2712 0.04937

8000 25.6 19.33 55.10 0.2782 0.04931

8500 26.0 20.25 57.60 0.2852 0.04925

9000 26.4 21.14 60.10 0.2922 0.04919

9500 26.7 22.01 62.58 0.2991 0.04914

10000 27.1 22.86 65.06 0.3061 0.04908

10500 27.4 23.69 67.54 0.3130 0.04902

11000 27.8 24.50 70.01 0.3199 0.04896

11500 28.1 25.29 72.47 0.3267 0.04891

12000 28.5 26.06 74.93 0.3336 0.04885

12500 28.8 26.81 77.38 0.3404 0.04879

13000 29.2 27.54 79.83 0.3473 0.04874

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 25.2 18.42 52.25 0.2703 0.04937

8000 25.6 19.37 54.74 0.2772 0.04932

8500 25.9 20.29 57.22 0.2841 0.04926

9000 26.3 21.19 59.69 0.2910 0.04920

9500 26.7 22.07 62.16 0.2979 0.04915

10000 27.0 22.92 64.61 0.3048 0.04909

10500 27.4 23.75 67.07 0.3116 0.04903

11000 27.7 24.56 69.52 0.3185 0.04897

11500 28.1 25.36 71.96 0.3253 0.04892

12000 28.4 26.13 74.39 0.3321 0.04886

12500 28.8 26.88 76.83 0.3389 0.04881

13000 29.1 27.62 79.25 0.3457 0.04875

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 25.3 18.39 52.52 0.2710 0.04937

8000 25.6 19.34 55.02 0.2780 0.04931

8500 26.0 20.26 57.51 0.2850 0.04925

9000 26.3 21.15 60.00 0.2919 0.04920



9500 26.7 22.03 62.48 0.2988 0.04914

10000 27.1 22.88 64.96 0.3058 0.04908

10500 27.4 23.71 67.43 0.3127 0.04902

11000 27.8 24.52 69.89 0.3195 0.04897

11500 28.1 25.30 72.35 0.3264 0.04891

12000 28.5 26.07 74.80 0.3333 0.04885

12500 28.8 26.82 77.25 0.3401 0.04880

13000 29.2 27.56 79.70 0.3469 0.04874

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 25.2 18.43 52.14 0.2700 0.04938

8000 25.6 19.38 54.62 0.2769 0.04932

8500 25.9 20.31 57.09 0.2838 0.04926

9000 26.3 21.20 59.56 0.2907 0.04921

9500 26.6 22.08 62.02 0.2975 0.04915

10000 27.0 22.94 64.47 0.3044 0.04909

10500 27.3 23.77 66.91 0.3112 0.04903

11000 27.7 24.58 69.36 0.3180 0.04898

11500 28.0 25.38 71.79 0.3248 0.04892

12000 28.4 26.15 74.22 0.3316 0.04887

12500 28.7 26.91 76.65 0.3384 0.04881

13000 29.1 27.65 79.07 0.3452 0.04875

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 25.2 18.46 51.80 0.2690 0.04939

8000 25.5 19.42 54.26 0.2759 0.04933

8500 25.9 20.35 56.71 0.2827 0.04927

9000 26.2 21.26 59.15 0.2895 0.04921

9500 26.6 22.13 61.59 0.2964 0.04916

10000 26.9 22.99 64.02 0.3031 0.04910

10500 27.3 23.83 66.45 0.3099 0.04905

11000 27.6 24.65 68.86 0.3167 0.04899

11500 28.0 25.45 71.28 0.3234 0.04893

12000 28.3 26.22 73.69 0.3301 0.04888

12500 28.7 26.98 76.09 0.3368 0.04882

13000 29.0 27.72 78.49 0.3435 0.04877

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 25.2 18.47 51.73 0.2688 0.04939

8000 25.5 19.43 54.18 0.2757 0.04933

8500 25.9 20.36 56.62 0.2825 0.04927

9000 26.2 21.26 59.06 0.2893 0.04922

9500 26.6 22.15 61.49 0.2961 0.04916

10000 26.9 23.01 63.92 0.3029 0.04910

10500 27.3 23.84 66.34 0.3096 0.04905

11000 27.6 24.66 68.75 0.3164 0.04899

11500 28.0 25.46 71.16 0.3231 0.04894

12000 28.3 26.24 73.57 0.3298 0.04888

12500 28.6 27.00 75.97 0.3365 0.04883

13000 29.0 27.74 78.36 0.3432 0.04877

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 25.1 18.51 51.35 0.2678 0.04940

8000 25.4 19.47 53.78 0.2745 0.04934

8500 25.8 20.41 56.20 0.2813 0.04928

9000 26.1 21.32 58.62 0.2881 0.04923

9500 26.5 22.20 61.03 0.2948 0.04917

10000 26.8 23.07 63.43 0.3015 0.04912

10500 27.2 23.91 65.82 0.3082 0.04906

11000 27.5 24.73 68.22 0.3149 0.04900

11500 27.9 25.54 70.60 0.3215 0.04895

12000 28.2 26.32 72.98 0.3282 0.04889

12500 28.6 27.08 75.36 0.3348 0.04884

13000 28.9 27.83 77.73 0.3414 0.04878

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.55 51.01 0.2668 0.04940

8000 25.4 19.51 53.42 0.2735 0.04935

8500 25.7 20.45 55.82 0.2802 0.04929

9000 26.1 21.36 58.21 0.2869 0.04924

9500 26.4 22.26 60.60 0.2936 0.04918

10000 26.8 23.12 62.98 0.3002 0.04913

10500 27.1 23.97 65.36 0.3069 0.04907

11000 27.5 24.80 67.73 0.3135 0.04902

11500 27.8 25.60 70.09 0.3201 0.04896

12000 28.1 26.39 72.45 0.3267 0.04891

12500 28.5 27.16 74.81 0.3333 0.04885

13000 28.8 27.91 77.16 0.3398 0.04880

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 25.1 18.49 52.09 0.2543 0.04945

8000 25.5 19.46 54.47 0.2601 0.04940

8500 25.8 20.40 56.85 0.2658 0.04935

9000 26.1 21.32 59.21 0.2715 0.04930

9500 26.5 22.22 61.57 0.2772 0.04925

10000 26.8 23.09 63.91 0.2829 0.04920

10500 27.1 23.95 66.24 0.2885 0.04915

11000 27.5 24.79 68.57 0.2941 0.04910

11500 27.8 25.60 70.88 0.2997 0.04905



12000 28.1 26.40 73.19 0.3053 0.04901

12500 28.5 27.18 75.49 0.3108 0.04896

13000 28.8 27.95 77.78 0.3164 0.04891

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 25.1 18.53 51.76 0.2536 0.04945

8000 25.4 19.50 54.13 0.2593 0.04940

8500 25.7 20.45 56.48 0.2650 0.04935

9000 26.1 21.37 58.83 0.2706 0.04931

9500 26.4 22.27 61.16 0.2762 0.04926

10000 26.7 23.15 63.48 0.2818 0.04921

10500 27.1 24.01 65.80 0.2874 0.04916

11000 27.4 24.85 68.10 0.2930 0.04911

11500 27.7 25.67 70.40 0.2985 0.04906

12000 28.1 26.47 72.69 0.3041 0.04902

12500 28.4 27.25 74.97 0.3096 0.04897

13000 28.7 28.02 77.24 0.3150 0.04892

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 25.0 18.59 51.19 0.2522 0.04946

8000 25.3 19.57 53.52 0.2578 0.04942

8500 25.7 20.52 55.84 0.2634 0.04937

9000 26.0 21.45 58.15 0.2690 0.04932

9500 26.3 22.36 60.45 0.2745 0.04927

10000 26.6 23.24 62.74 0.2801 0.04922

10500 27.0 24.10 65.02 0.2856 0.04918

11000 27.3 24.95 67.29 0.2910 0.04913

11500 27.6 25.78 69.56 0.2965 0.04908

12000 27.9 26.59 71.81 0.3019 0.04904

12500 28.3 27.38 74.06 0.3074 0.04899

13000 28.6 28.15 76.30 0.3128 0.04894

6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 25.1 18.53 50.11 0.2840 0.04952

8000 25.4 19.50 52.36 0.2915 0.04948

8500 25.7 20.45 54.59 0.2989 0.04943

9000 26.1 21.38 56.81 0.3063 0.04938

9500 26.4 22.28 59.03 0.3136 0.04934

10000 26.7 23.16 61.23 0.3210 0.04929

10500 27.1 24.02 63.42 0.3283 0.04925

11000 27.4 24.87 65.61 0.3355 0.04920

11500 27.7 25.69 67.78 0.3427 0.04916

12000 28.0 26.50 69.95 0.3499 0.04911

12500 28.4 27.29 72.11 0.3571 0.04907

13000 28.7 28.06 74.26 0.3643 0.04902

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 25.1 18.55 49.89 0.2833 0.04953

8000 25.4 19.53 52.13 0.2907 0.04948

8500 25.7 20.48 54.35 0.2981 0.04943

9000 26.0 21.40 56.56 0.3054 0.04939

9500 26.4 22.31 58.76 0.3128 0.04934

10000 26.7 23.20 60.95 0.3200 0.04930

10500 27.0 24.06 63.13 0.3273 0.04925

11000 27.3 24.91 65.30 0.3345 0.04921

11500 27.7 25.74 67.46 0.3417 0.04916

12000 28.0 26.55 69.61 0.3488 0.04912

12500 28.3 27.34 71.76 0.3560 0.04908

13000 28.6 28.11 73.90 0.3631 0.04903

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 25.1 18.53 50.06 0.2838 0.04952

8000 25.4 19.50 52.31 0.2913 0.04948

8500 25.7 20.45 54.54 0.2987 0.04943

9000 26.1 21.38 56.76 0.3061 0.04938

9500 26.4 22.28 58.97 0.3135 0.04934

10000 26.7 23.17 61.17 0.3208 0.04929

10500 27.1 24.03 63.36 0.3280 0.04925

11000 27.4 24.88 65.54 0.3353 0.04920

11500 27.7 25.70 67.71 0.3425 0.04916

12000 28.0 26.51 69.87 0.3497 0.04911

12500 28.3 27.30 72.03 0.3569 0.04907

13000 28.7 28.07 74.18 0.3640 0.04903

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 25.0 18.56 49.83 0.2831 0.04953

8000 25.4 19.53 52.06 0.2905 0.04948

8500 25.7 20.49 54.27 0.2978 0.04944

9000 26.0 21.41 56.48 0.3052 0.04939

9500 26.4 22.32 58.68 0.3125 0.04935

10000 26.7 23.21 60.86 0.3197 0.04930

10500 27.0 24.07 63.04 0.3270 0.04926

11000 27.3 24.92 65.20 0.3342 0.04921

11500 27.6 25.75 67.36 0.3414 0.04917

12000 28.0 26.56 69.51 0.3485 0.04912

12500 28.3 27.35 71.65 0.3556 0.04908

13000 28.6 28.13 73.79 0.3627 0.04903

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 25.0 18.58 49.61 0.2823 0.04953

8000 25.3 19.56 51.83 0.2897 0.04949



8500 25.7 20.52 54.03 0.2970 0.04944

9000 26.0 21.45 56.22 0.3043 0.04940

9500 26.3 22.36 58.41 0.3116 0.04935

10000 26.6 23.24 60.58 0.3188 0.04931

10500 27.0 24.11 62.74 0.3260 0.04926

11000 27.3 24.96 64.90 0.3332 0.04922

11500 27.6 25.79 67.04 0.3403 0.04917

12000 27.9 26.61 69.18 0.3474 0.04913

12500 28.2 27.40 71.31 0.3545 0.04909

13000 28.5 28.18 73.43 0.3615 0.04904

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 25.0 18.59 49.56 0.2822 0.04953

8000 25.3 19.57 51.77 0.2895 0.04949

8500 25.7 20.52 53.98 0.2969 0.04944

9000 26.0 21.45 56.17 0.3041 0.04940

9500 26.3 22.36 58.35 0.3114 0.04935

10000 26.6 23.25 60.52 0.3186 0.04931

10500 26.9 24.12 62.68 0.3258 0.04926

11000 27.3 24.97 64.83 0.3329 0.04922

11500 27.6 25.80 66.97 0.3401 0.04917

12000 27.9 26.62 69.11 0.3472 0.04913

12500 28.2 27.41 71.23 0.3542 0.04909

13000 28.5 28.19 73.35 0.3613 0.04904

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 25.0 18.61 49.32 0.2814 0.04954

8000 25.3 19.60 51.52 0.2887 0.04949

8500 25.6 20.55 53.71 0.2960 0.04945

9000 25.9 21.49 55.89 0.3032 0.04940

9500 26.3 22.40 58.05 0.3104 0.04936

10000 26.6 23.29 60.21 0.3176 0.04931

10500 26.9 24.17 62.36 0.3247 0.04927

11000 27.2 25.02 64.49 0.3318 0.04923

11500 27.5 25.85 66.62 0.3389 0.04918

12000 27.9 26.67 68.74 0.3459 0.04914

12500 28.2 27.47 70.86 0.3530 0.04909

13000 28.5 28.25 72.96 0.3600 0.04905

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.9 18.64 49.11 0.2807 0.04954

8000 25.3 19.62 51.29 0.2879 0.04950

8500 25.6 20.58 53.47 0.2952 0.04945

9000 25.9 21.52 55.63 0.3024 0.04941

9500 26.2 22.44 57.79 0.3095 0.04936

10000 26.5 23.33 59.93 0.3166 0.04932

10500 26.9 24.20 62.06 0.3237 0.04928

11000 27.2 25.06 64.19 0.3308 0.04923

11500 27.5 25.90 66.30 0.3378 0.04919

12000 27.8 26.72 68.41 0.3448 0.04914

12500 28.1 27.52 70.51 0.3518 0.04910

13000 28.4 28.30 72.61 0.3588 0.04906

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 26.0 17.85 55.86 0.3446 0.04881

8000 26.4 18.78 58.23 0.3549 0.04874

8500 26.7 19.69 60.57 0.3650 0.04866

9000 27.1 20.57 62.89 0.3751 0.04859

9500 27.4 21.44 65.18 0.3851 0.04851

10000 27.8 22.29 67.46 0.3950 0.04844

10500 28.1 23.11 69.72 0.4048 0.04837

11000 28.5 23.92 71.95 0.4145 0.04830

11500 28.8 24.71 74.17 0.4242 0.04823

12000 29.1 25.49 76.38 0.4338 0.04816

12500 29.5 26.25 78.57 0.4433 0.04809

13000 29.8 27.00 80.74 0.4527 0.04802

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 25.9 17.90 55.39 0.3425 0.04883

8000 26.3 18.84 57.73 0.3527 0.04875

8500 26.7 19.75 60.05 0.3628 0.04868

9000 27.0 20.64 62.34 0.3727 0.04861

9500 27.3 21.51 64.61 0.3826 0.04853

10000 27.7 22.36 66.86 0.3924 0.04846

10500 28.0 23.19 69.09 0.4021 0.04839

11000 28.4 24.01 71.30 0.4117 0.04832

11500 28.7 24.80 73.50 0.4213 0.04825

12000 29.0 25.59 75.68 0.4307 0.04818

12500 29.4 26.35 77.85 0.4402 0.04811

13000 29.7 27.10 80.00 0.4495 0.04804

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 25.8 18.00 54.31 0.3762 0.04817

8000 26.2 18.91 56.88 0.3899 0.04806

8500 26.6 19.79 59.44 0.4036 0.04795

9000 27.0 20.64 61.98 0.4172 0.04784

9500 27.4 21.48 64.51 0.4308 0.04772

10000 27.8 22.29 67.03 0.4443 0.04761

10500 28.2 23.08 69.55 0.4577 0.04750



11000 28.5 23.85 72.05 0.4711 0.04739

11500 28.9 24.60 74.55 0.4845 0.04728

12000 29.3 25.33 77.03 0.4978 0.04717

12500 29.7 26.04 79.51 0.5111 0.04706

13000 30.1 26.74 81.98 0.5243 0.04696

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 25.8 18.00 54.31 0.3762 0.04817

8000 26.2 18.91 56.88 0.3899 0.04806

8500 26.6 19.79 59.44 0.4036 0.04795

9000 27.0 20.64 61.98 0.4172 0.04784

9500 27.4 21.48 64.51 0.4308 0.04772

10000 27.8 22.29 67.03 0.4443 0.04761

10500 28.2 23.08 69.55 0.4577 0.04750

11000 28.5 23.85 72.05 0.4711 0.04739

11500 28.9 24.60 74.55 0.4845 0.04728

12000 29.3 25.33 77.03 0.4978 0.04717

12500 29.7 26.04 79.51 0.5111 0.04706

13000 30.1 26.74 81.98 0.5243 0.04696

F350 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 24.5 18.95 52.45 0.2697 0.04716

8000 24.9 19.92 54.96 0.2767 0.04710

8500 25.2 20.86 57.46 0.2837 0.04704

9000 25.6 21.77 59.95 0.2906 0.04698

9500 26.0 22.66 62.44 0.2976 0.04693

10000 26.3 23.53 64.92 0.3045 0.04687

10500 26.7 24.37 67.39 0.3114 0.04681

11000 27.0 25.19 69.86 0.3183 0.04675

11500 27.4 25.99 72.32 0.3252 0.04670

12000 27.7 26.77 74.78 0.3320 0.04664

12500 28.1 27.54 77.23 0.3389 0.04658

13000 28.4 28.28 79.68 0.3457 0.04653

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 24.5 18.99 52.11 0.2687 0.04717

8000 24.8 19.96 54.59 0.2757 0.04711

8500 25.2 20.91 57.07 0.2826 0.04705

9000 25.5 21.83 59.54 0.2895 0.04699

9500 25.9 22.72 62.01 0.2964 0.04694

10000 26.2 23.59 64.47 0.3032 0.04688

10500 26.6 24.43 66.92 0.3101 0.04682

11000 27.0 25.26 69.37 0.3169 0.04677

11500 27.3 26.06 71.81 0.3237 0.04671

12000 27.7 26.85 74.25 0.3306 0.04665

12500 28.0 27.61 76.68 0.3373 0.04660

13000 28.4 28.36 79.11 0.3441 0.04654

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 24.5 18.96 52.37 0.2695 0.04716

8000 24.9 19.93 54.87 0.2765 0.04710

8500 25.2 20.87 57.37 0.2834 0.04704

9000 25.6 21.78 59.86 0.2904 0.04699

9500 25.9 22.67 62.34 0.2973 0.04693

10000 26.3 23.54 64.81 0.3042 0.04687

10500 26.6 24.39 67.28 0.3111 0.04681

11000 27.0 25.21 69.75 0.3180 0.04676

11500 27.4 26.01 72.20 0.3248 0.04670

12000 27.7 26.79 74.66 0.3317 0.04664

12500 28.1 27.55 77.11 0.3385 0.04659

13000 28.4 28.30 79.55 0.3454 0.04653

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 24.4 19.00 52.00 0.2684 0.04717

8000 24.8 19.98 54.48 0.2753 0.04711

8500 25.2 20.92 56.95 0.2822 0.04705

9000 25.5 21.84 59.41 0.2891 0.04700

9500 25.9 22.73 61.87 0.2960 0.04694

10000 26.2 23.61 64.32 0.3028 0.04688

10500 26.6 24.45 66.77 0.3097 0.04683

11000 26.9 25.28 69.21 0.3165 0.04677

11500 27.3 26.09 71.64 0.3233 0.04671

12000 27.6 26.87 74.07 0.3301 0.04666

12500 28.0 27.64 76.50 0.3368 0.04660

13000 28.3 28.39 78.92 0.3436 0.04654

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 24.4 19.04 51.66 0.2675 0.04718

8000 24.8 20.02 54.11 0.2743 0.04712

8500 25.1 20.97 56.56 0.2812 0.04706

9000 25.5 21.89 59.01 0.2880 0.04701

9500 25.8 22.79 61.44 0.2948 0.04695

10000 26.2 23.67 63.87 0.3016 0.04689

10500 26.5 24.52 66.30 0.3084 0.04684

11000 26.9 25.35 68.72 0.3151 0.04678

11500 27.2 26.16 71.13 0.3219 0.04672

12000 27.6 26.95 73.54 0.3286 0.04667

12500 27.9 27.72 75.95 0.3353 0.04661

13000 28.2 28.47 78.35 0.3420 0.04656



LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 24.4 19.05 51.58 0.2673 0.04718

8000 24.7 20.03 54.03 0.2741 0.04712

8500 25.1 20.98 56.48 0.2809 0.04706

9000 25.4 21.90 58.92 0.2877 0.04701

9500 25.8 22.80 61.35 0.2945 0.04695

10000 26.1 23.68 63.77 0.3013 0.04690

10500 26.5 24.53 66.19 0.3081 0.04684

11000 26.8 25.36 68.61 0.3148 0.04678

11500 27.2 26.17 71.02 0.3215 0.04673

12000 27.5 26.97 73.42 0.3282 0.04667

12500 27.9 27.74 75.82 0.3349 0.04662

13000 28.2 28.49 78.22 0.3416 0.04656

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 24.3 19.09 51.21 0.2662 0.04719

8000 24.7 20.08 53.63 0.2730 0.04713

8500 25.0 21.03 56.06 0.2798 0.04707

9000 25.4 21.96 58.47 0.2865 0.04702

9500 25.7 22.86 60.88 0.2932 0.04696

10000 26.1 23.74 63.28 0.2999 0.04691

10500 26.4 24.60 65.68 0.3066 0.04685

11000 26.8 25.44 68.07 0.3133 0.04680

11500 27.1 26.25 70.46 0.3200 0.04674

12000 27.5 27.05 72.84 0.3266 0.04669

12500 27.8 27.83 75.21 0.3332 0.04663

13000 28.1 28.58 77.58 0.3399 0.04658

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 24.3 19.13 50.86 0.2653 0.04719

8000 24.6 20.12 53.27 0.2720 0.04714

8500 25.0 21.08 55.67 0.2787 0.04708

9000 25.3 22.01 58.07 0.2854 0.04703

9500 25.7 22.92 60.45 0.2920 0.04697

10000 26.0 23.80 62.83 0.2987 0.04692

10500 26.4 24.67 65.21 0.3053 0.04686

11000 26.7 25.50 67.58 0.3119 0.04681

11500 27.0 26.33 69.94 0.3185 0.04675

12000 27.4 27.13 72.30 0.3251 0.04670

12500 27.7 27.91 74.66 0.3317 0.04664

13000 28.1 28.67 77.01 0.3383 0.04659

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 24.4 19.07 51.94 0.2528 0.04724

8000 24.7 20.06 54.33 0.2586 0.04719

8500 25.0 21.02 56.70 0.2643 0.04714

9000 25.4 21.96 59.07 0.2700 0.04709

9500 25.7 22.88 61.42 0.2757 0.04704

10000 26.0 23.77 63.76 0.2813 0.04699

10500 26.4 24.64 66.10 0.2870 0.04694

11000 26.7 25.49 68.42 0.2926 0.04689

11500 27.0 26.32 70.74 0.2981 0.04685

12000 27.4 27.13 73.05 0.3037 0.04680

12500 27.7 27.93 75.35 0.3093 0.04675

13000 28.0 28.71 77.64 0.3148 0.04670

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 24.3 19.11 51.61 0.2520 0.04724

8000 24.6 20.10 53.98 0.2577 0.04719

8500 25.0 21.07 56.34 0.2634 0.04715

9000 25.3 22.01 58.68 0.2691 0.04710

9500 25.6 22.93 61.01 0.2747 0.04705

10000 26.0 23.83 63.34 0.2803 0.04700

10500 26.3 24.70 65.65 0.2859 0.04695

11000 26.6 25.56 67.96 0.2914 0.04690

11500 27.0 26.39 70.25 0.2970 0.04686

12000 27.3 27.21 72.54 0.3025 0.04681

12500 27.6 28.01 74.82 0.3080 0.04676

13000 27.9 28.79 77.10 0.3135 0.04671

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.2 19.17 51.04 0.2506 0.04726

8000 24.6 20.17 53.38 0.2563 0.04721

8500 24.9 21.15 55.70 0.2619 0.04716

9000 25.2 22.10 58.01 0.2674 0.04711

9500 25.5 23.02 60.31 0.2730 0.04706

10000 25.9 23.92 62.60 0.2785 0.04702

10500 26.2 24.81 64.88 0.2840 0.04697

11000 26.5 25.67 67.15 0.2895 0.04692

11500 26.8 26.51 69.41 0.2949 0.04687

12000 27.2 27.33 71.67 0.3004 0.04683

12500 27.5 28.14 73.91 0.3058 0.04678

13000 27.8 28.93 76.15 0.3112 0.04673

F350 SRW Crew Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 24.5 18.99 52.44 0.2696 0.04703

8000 24.8 19.96 54.95 0.2766 0.04697

8500 25.2 20.89 57.45 0.2836 0.04692

9000 25.5 21.81 59.94 0.2905 0.04686

9500 25.9 22.70 62.43 0.2975 0.04680



10000 26.3 23.57 64.91 0.3044 0.04674

10500 26.6 24.41 67.38 0.3113 0.04669

11000 27.0 25.23 69.85 0.3182 0.04663

11500 27.3 26.04 72.31 0.3251 0.04657

12000 27.7 26.82 74.77 0.3320 0.04651

12500 28.0 27.58 77.23 0.3388 0.04646

13000 28.4 28.32 79.68 0.3456 0.04640

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 24.4 19.03 52.10 0.2686 0.04704

8000 24.8 20.00 54.59 0.2756 0.04698

8500 25.1 20.94 57.06 0.2825 0.04693

9000 25.5 21.86 59.54 0.2894 0.04687

9500 25.8 22.76 62.00 0.2963 0.04681

10000 26.2 23.63 64.46 0.3032 0.04675

10500 26.6 24.47 66.91 0.3100 0.04670

11000 26.9 25.30 69.36 0.3168 0.04664

11500 27.3 26.11 71.80 0.3237 0.04658

12000 27.6 26.89 74.24 0.3305 0.04653

12500 28.0 27.66 76.67 0.3373 0.04647

13000 28.3 28.41 79.10 0.3440 0.04641

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 24.5 19.00 52.36 0.2694 0.04703

8000 24.8 19.96 54.86 0.2764 0.04698

8500 25.2 20.91 57.36 0.2833 0.04692

9000 25.5 21.82 59.85 0.2903 0.04686

9500 25.9 22.71 62.33 0.2972 0.04680

10000 26.3 23.58 64.80 0.3041 0.04675

10500 26.6 24.43 67.27 0.3110 0.04669

11000 27.0 25.25 69.74 0.3179 0.04663

11500 27.3 26.05 72.20 0.3248 0.04657

12000 27.7 26.83 74.65 0.3316 0.04652

12500 28.0 27.60 77.10 0.3384 0.04646

13000 28.4 28.34 79.54 0.3453 0.04640

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 24.4 19.04 51.99 0.2683 0.04704

8000 24.8 20.01 54.47 0.2753 0.04699

8500 25.1 20.96 56.94 0.2822 0.04693

9000 25.5 21.88 59.40 0.2890 0.04687

9500 25.8 22.77 61.86 0.2959 0.04681

10000 26.2 23.64 64.31 0.3027 0.04676

10500 26.5 24.49 66.76 0.3096 0.04670

11000 26.9 25.32 69.20 0.3164 0.04664

11500 27.2 26.13 71.64 0.3232 0.04659

12000 27.6 26.92 74.07 0.3300 0.04653

12500 27.9 27.68 76.49 0.3368 0.04648

13000 28.3 28.43 78.91 0.3435 0.04642

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 24.4 19.08 51.65 0.2674 0.04705

8000 24.7 20.05 54.11 0.2742 0.04699

8500 25.1 21.00 56.56 0.2811 0.04694

9000 25.4 21.93 59.00 0.2879 0.04688

9500 25.8 22.83 61.44 0.2947 0.04682

10000 26.1 23.70 63.87 0.3015 0.04677

10500 26.5 24.56 66.29 0.3083 0.04671

11000 26.8 25.39 68.71 0.3150 0.04666

11500 27.2 26.20 71.12 0.3218 0.04660

12000 27.5 26.99 73.53 0.3285 0.04654

12500 27.9 27.76 75.94 0.3352 0.04649

13000 28.2 28.52 78.34 0.3419 0.04643

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 24.3 19.09 51.57 0.2672 0.04705

8000 24.7 20.06 54.02 0.2740 0.04700

8500 25.0 21.01 56.47 0.2808 0.04694

9000 25.4 21.94 58.91 0.2877 0.04688

9500 25.8 22.84 61.34 0.2944 0.04683

10000 26.1 23.72 63.76 0.3012 0.04677

10500 26.4 24.57 66.18 0.3080 0.04671

11000 26.8 25.40 68.60 0.3147 0.04666

11500 27.1 26.22 71.01 0.3214 0.04660

12000 27.5 27.01 73.41 0.3282 0.04655

12500 27.8 27.78 75.81 0.3349 0.04649

13000 28.2 28.53 78.21 0.3415 0.04644

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 24.3 19.13 51.20 0.2661 0.04706

8000 24.6 20.11 53.63 0.2729 0.04701

8500 25.0 21.06 56.05 0.2797 0.04695

9000 25.3 22.00 58.46 0.2864 0.04689

9500 25.7 22.90 60.87 0.2931 0.04684

10000 26.0 23.78 63.27 0.2998 0.04678

10500 26.4 24.64 65.67 0.3065 0.04673

11000 26.7 25.48 68.06 0.3132 0.04667

11500 27.1 26.29 70.45 0.3199 0.04662

12000 27.4 27.09 72.83 0.3265 0.04656



12500 27.7 27.87 75.20 0.3332 0.04650

13000 28.1 28.63 77.58 0.3398 0.04645

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 24.2 19.17 50.86 0.2652 0.04707

8000 24.6 20.15 53.26 0.2719 0.04701

8500 24.9 21.11 55.66 0.2786 0.04696

9000 25.3 22.05 58.06 0.2853 0.04690

9500 25.6 22.96 60.44 0.2919 0.04685

10000 26.0 23.84 62.83 0.2986 0.04679

10500 26.3 24.70 65.20 0.3052 0.04674

11000 26.6 25.55 67.57 0.3118 0.04668

11500 27.0 26.37 69.94 0.3184 0.04663

12000 27.3 27.17 72.30 0.3250 0.04657

12500 27.7 27.95 74.65 0.3316 0.04652

13000 28.0 28.72 77.00 0.3382 0.04646

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 24.3 19.11 51.93 0.2527 0.04711

8000 24.7 20.10 54.32 0.2585 0.04706

8500 25.0 21.06 56.70 0.2642 0.04701

9000 25.3 22.00 59.06 0.2699 0.04696

9500 25.7 22.92 61.41 0.2756 0.04691

10000 26.0 23.81 63.76 0.2812 0.04687

10500 26.3 24.68 66.09 0.2869 0.04682

11000 26.7 25.53 68.41 0.2925 0.04677

11500 27.0 26.37 70.73 0.2981 0.04672

12000 27.3 27.18 73.04 0.3036 0.04667

12500 27.6 27.97 75.34 0.3092 0.04662

13000 28.0 28.75 77.63 0.3147 0.04658

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 24.3 19.14 51.61 0.2519 0.04712

8000 24.6 20.14 53.97 0.2576 0.04707

8500 24.9 21.11 56.33 0.2633 0.04702

9000 25.3 22.05 58.67 0.2690 0.04697

9500 25.6 22.97 61.01 0.2746 0.04692

10000 25.9 23.87 63.33 0.2802 0.04687

10500 26.3 24.74 65.64 0.2858 0.04683

11000 26.6 25.60 67.95 0.2914 0.04678

11500 26.9 26.43 70.25 0.2969 0.04673

12000 27.2 27.25 72.53 0.3024 0.04668

12500 27.6 28.05 74.82 0.3079 0.04664

13000 27.9 28.83 77.09 0.3134 0.04659

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.2 19.21 51.04 0.2505 0.04713

8000 24.5 20.21 53.37 0.2562 0.04708

8500 24.8 21.18 55.69 0.2618 0.04703

9000 25.2 22.13 58.00 0.2673 0.04699

9500 25.5 23.06 60.30 0.2729 0.04694

10000 25.8 23.97 62.59 0.2784 0.04689

10500 26.2 24.85 64.87 0.2839 0.04684

11000 26.5 25.71 67.14 0.2894 0.04680

11500 26.8 26.55 69.40 0.2949 0.04675

12000 27.1 27.38 71.66 0.3003 0.04670

12500 27.4 28.18 73.91 0.3057 0.04665

13000 27.8 28.97 76.15 0.3111 0.04661

F350 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 24.3 19.11 49.96 0.2824 0.04731

8000 24.7 20.10 52.21 0.2899 0.04727

8500 25.0 21.07 54.44 0.2973 0.04722

9000 25.3 22.02 56.67 0.3047 0.04717

9500 25.6 22.94 58.88 0.3121 0.04713

10000 26.0 23.84 61.08 0.3194 0.04708

10500 26.3 24.72 63.28 0.3267 0.04704

11000 26.6 25.58 65.46 0.3340 0.04699

11500 26.9 26.42 67.63 0.3412 0.04695

12000 27.3 27.24 69.80 0.3484 0.04690

12500 27.6 28.04 71.96 0.3556 0.04686

13000 27.9 28.82 74.11 0.3627 0.04682

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 24.3 19.13 49.75 0.2817 0.04732

8000 24.6 20.13 51.98 0.2892 0.04727

8500 24.9 21.10 54.20 0.2965 0.04723

9000 25.3 22.05 56.41 0.3039 0.04718

9500 25.6 22.98 58.61 0.3112 0.04713

10000 25.9 23.88 60.80 0.3185 0.04709

10500 26.2 24.76 62.98 0.3257 0.04704

11000 26.6 25.62 65.15 0.3329 0.04700

11500 26.9 26.46 67.31 0.3401 0.04696

12000 27.2 27.29 69.47 0.3473 0.04691

12500 27.5 28.09 71.61 0.3544 0.04687

13000 27.8 28.88 73.75 0.3615 0.04682

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 24.3 19.11 49.91 0.2823 0.04731

8000 24.6 20.11 52.16 0.2898 0.04727

8500 25.0 21.08 54.39 0.2972 0.04722



9000 25.3 22.02 56.61 0.3046 0.04718

9500 25.6 22.95 58.82 0.3119 0.04713

10000 26.0 23.85 61.02 0.3192 0.04709

10500 26.3 24.73 63.21 0.3265 0.04704

11000 26.6 25.59 65.39 0.3337 0.04700

11500 26.9 26.43 67.56 0.3410 0.04695

12000 27.3 27.25 69.73 0.3482 0.04691

12500 27.6 28.05 71.88 0.3553 0.04686

13000 27.9 28.84 74.03 0.3625 0.04682

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 24.3 19.14 49.68 0.2815 0.04732

8000 24.6 20.14 51.91 0.2889 0.04727

8500 24.9 21.11 54.13 0.2963 0.04723

9000 25.3 22.06 56.33 0.3036 0.04718

9500 25.6 22.99 58.53 0.3109 0.04714

10000 25.9 23.89 60.72 0.3182 0.04709

10500 26.2 24.77 62.89 0.3254 0.04705

11000 26.6 25.64 65.06 0.3326 0.04700

11500 26.9 26.48 67.22 0.3398 0.04696

12000 27.2 27.30 69.37 0.3469 0.04691

12500 27.5 28.11 71.51 0.3541 0.04687

13000 27.8 28.90 73.64 0.3612 0.04683

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 24.2 19.17 49.46 0.2808 0.04732

8000 24.6 20.17 51.68 0.2882 0.04728

8500 24.9 21.14 53.88 0.2955 0.04723

9000 25.2 22.09 56.08 0.3028 0.04719

9500 25.5 23.02 58.26 0.3100 0.04714

10000 25.9 23.93 60.43 0.3173 0.04710

10500 26.2 24.82 62.60 0.3244 0.04705

11000 26.5 25.68 64.75 0.3316 0.04701

11500 26.8 26.53 66.90 0.3387 0.04696

12000 27.1 27.35 69.03 0.3458 0.04692

12500 27.5 28.16 71.16 0.3529 0.04688

13000 27.8 28.95 73.29 0.3600 0.04683

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.2 19.17 49.41 0.2806 0.04732

8000 24.6 20.17 51.63 0.2880 0.04728

8500 24.9 21.15 53.83 0.2953 0.04723

9000 25.2 22.10 56.02 0.3026 0.04719

9500 25.5 23.03 58.20 0.3098 0.04714

10000 25.9 23.94 60.37 0.3170 0.04710

10500 26.2 24.83 62.53 0.3242 0.04705

11000 26.5 25.69 64.68 0.3314 0.04701

11500 26.8 26.54 66.83 0.3385 0.04697

12000 27.1 27.37 68.96 0.3456 0.04692

12500 27.5 28.17 71.09 0.3527 0.04688

13000 27.8 28.97 73.21 0.3597 0.04683

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.2 19.20 49.18 0.2798 0.04733

8000 24.5 20.21 51.38 0.2872 0.04728

8500 24.9 21.18 53.57 0.2944 0.04724

9000 25.2 22.14 55.74 0.3017 0.04719

9500 25.5 23.07 57.91 0.3089 0.04715

10000 25.8 23.98 60.06 0.3160 0.04710

10500 26.1 24.87 62.21 0.3232 0.04706

11000 26.5 25.74 64.35 0.3303 0.04702

11500 26.8 26.59 66.48 0.3373 0.04697

12000 27.1 27.42 68.60 0.3444 0.04693

12500 27.4 28.23 70.71 0.3514 0.04689

13000 27.7 29.03 72.82 0.3584 0.04684

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.2 19.23 48.96 0.2791 0.04733

8000 24.5 20.23 51.15 0.2864 0.04729

8500 24.8 21.22 53.32 0.2936 0.04724

9000 25.1 22.17 55.49 0.3008 0.04720

9500 25.5 23.11 57.64 0.3080 0.04715

10000 25.8 24.02 59.78 0.3151 0.04711

10500 26.1 24.91 61.92 0.3222 0.04707

11000 26.4 25.79 64.04 0.3292 0.04702

11500 26.7 26.64 66.16 0.3363 0.04698

12000 27.0 27.47 68.27 0.3433 0.04694

12500 27.3 28.29 70.37 0.3503 0.04689

13000 27.7 29.08 72.46 0.3572 0.04685

F350 SRW Crew Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 24.3 19.14 49.95 0.2824 0.04719

8000 24.6 20.14 52.20 0.2898 0.04714

8500 24.9 21.11 54.44 0.2973 0.04710

9000 25.3 22.06 56.66 0.3047 0.04705

9500 25.6 22.98 58.87 0.3120 0.04700

10000 25.9 23.88 61.07 0.3193 0.04696

10500 26.2 24.76 63.27 0.3266 0.04691

11000 26.6 25.62 65.45 0.3339 0.04687



11500 26.9 26.46 67.63 0.3411 0.04682

12000 27.2 27.28 69.79 0.3483 0.04678

12500 27.5 28.09 71.95 0.3555 0.04673

13000 27.9 28.87 74.10 0.3626 0.04669

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 24.2 19.17 49.74 0.2816 0.04719

8000 24.6 20.16 51.97 0.2891 0.04715

8500 24.9 21.14 54.19 0.2965 0.04710

9000 25.2 22.09 56.40 0.3038 0.04705

9500 25.6 23.02 58.60 0.3111 0.04701

10000 25.9 23.92 60.79 0.3184 0.04696

10500 26.2 24.80 62.97 0.3256 0.04692

11000 26.5 25.67 65.14 0.3329 0.04687

11500 26.9 26.51 67.31 0.3400 0.04683

12000 27.2 27.33 69.46 0.3472 0.04679

12500 27.5 28.14 71.61 0.3543 0.04674

13000 27.8 28.93 73.74 0.3614 0.04670

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 24.3 19.15 49.91 0.2822 0.04719

8000 24.6 20.14 52.15 0.2897 0.04714

8500 24.9 21.11 54.38 0.2971 0.04710

9000 25.3 22.06 56.60 0.3045 0.04705

9500 25.6 22.99 58.81 0.3118 0.04700

10000 25.9 23.89 61.01 0.3191 0.04696

10500 26.2 24.77 63.20 0.3264 0.04691

11000 26.6 25.63 65.38 0.3337 0.04687

11500 26.9 26.47 67.56 0.3409 0.04683

12000 27.2 27.29 69.72 0.3481 0.04678

12500 27.5 28.09 71.88 0.3552 0.04674

13000 27.8 28.88 74.02 0.3624 0.04669

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 24.2 19.18 49.67 0.2814 0.04719

8000 24.6 20.17 51.90 0.2888 0.04715

8500 24.9 21.15 54.12 0.2962 0.04710

9000 25.2 22.10 56.33 0.3035 0.04706

9500 25.5 23.03 58.52 0.3108 0.04701

10000 25.9 23.93 60.71 0.3181 0.04697

10500 26.2 24.82 62.88 0.3253 0.04692

11000 26.5 25.68 65.05 0.3325 0.04688

11500 26.8 26.52 67.21 0.3397 0.04683

12000 27.2 27.35 69.36 0.3469 0.04679

12500 27.5 28.16 71.50 0.3540 0.04674

13000 27.8 28.94 73.63 0.3611 0.04670

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 24.2 19.20 49.45 0.2807 0.04720

8000 24.5 20.20 51.67 0.2881 0.04715

8500 24.9 21.18 53.88 0.2954 0.04711

9000 25.2 22.13 56.07 0.3027 0.04706

9500 25.5 23.06 58.25 0.3099 0.04702

10000 25.8 23.97 60.43 0.3172 0.04697

10500 26.2 24.86 62.59 0.3244 0.04693

11000 26.5 25.72 64.74 0.3315 0.04688

11500 26.8 26.57 66.89 0.3387 0.04684

12000 27.1 27.40 69.03 0.3458 0.04679

12500 27.4 28.21 71.15 0.3528 0.04675

13000 27.7 29.00 73.28 0.3599 0.04671

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.2 19.21 49.41 0.2805 0.04720

8000 24.5 20.21 51.62 0.2879 0.04715

8500 24.8 21.19 53.82 0.2952 0.04711

9000 25.2 22.14 56.01 0.3025 0.04706

9500 25.5 23.07 58.19 0.3097 0.04702

10000 25.8 23.98 60.36 0.3170 0.04697

10500 26.1 24.87 62.52 0.3241 0.04693

11000 26.5 25.74 64.67 0.3313 0.04688

11500 26.8 26.58 66.82 0.3384 0.04684

12000 27.1 27.41 68.95 0.3455 0.04680

12500 27.4 28.22 71.08 0.3526 0.04675

13000 27.7 29.01 73.20 0.3596 0.04671

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.2 19.24 49.17 0.2798 0.04720

8000 24.5 20.24 51.37 0.2871 0.04716

8500 24.8 21.22 53.56 0.2943 0.04711

9000 25.1 22.18 55.73 0.3016 0.04707

9500 25.5 23.11 57.90 0.3088 0.04702

10000 25.8 24.02 60.06 0.3159 0.04698

10500 26.1 24.91 62.20 0.3231 0.04694

11000 26.4 25.78 64.34 0.3302 0.04689

11500 26.7 26.63 66.47 0.3373 0.04685

12000 27.0 27.46 68.59 0.3443 0.04680

12500 27.4 28.28 70.70 0.3513 0.04676

13000 27.7 29.07 72.81 0.3583 0.04672

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.1 19.26 48.95 0.2790 0.04721



8000 24.4 20.27 51.14 0.2863 0.04716

8500 24.8 21.25 53.31 0.2935 0.04712

9000 25.1 22.21 55.48 0.3007 0.04707

9500 25.4 23.15 57.63 0.3079 0.04703

10000 25.7 24.06 59.77 0.3150 0.04699

10500 26.0 24.95 61.91 0.3221 0.04694

11000 26.4 25.83 64.03 0.3292 0.04690

11500 26.7 26.68 66.15 0.3362 0.04685

12000 27.0 27.51 68.26 0.3432 0.04681

12500 27.3 28.33 70.36 0.3502 0.04677

13000 27.6 29.13 72.45 0.3571 0.04672

F350 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 25.2 18.39 55.72 0.3430 0.04660

8000 25.6 19.34 58.08 0.3533 0.04653

8500 26.0 20.27 60.42 0.3635 0.04645

9000 26.3 21.17 62.74 0.3736 0.04638

9500 26.7 22.05 65.04 0.3836 0.04631

10000 27.0 22.92 67.31 0.3934 0.04623

10500 27.4 23.76 69.57 0.4033 0.04616

11000 27.7 24.58 71.81 0.4130 0.04609

11500 28.0 25.39 74.03 0.4226 0.04602

12000 28.4 26.18 76.23 0.4322 0.04595

12500 28.7 26.95 78.42 0.4417 0.04588

13000 29.0 27.71 80.60 0.4512 0.04581

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 25.2 18.45 55.24 0.3410 0.04662

8000 25.5 19.40 57.58 0.3511 0.04654

8500 25.9 20.33 59.90 0.3612 0.04647

9000 26.2 21.24 62.19 0.3712 0.04640

9500 26.6 22.13 64.46 0.3811 0.04632

10000 26.9 22.99 66.71 0.3908 0.04625

10500 27.3 23.84 68.94 0.4005 0.04618

11000 27.6 24.67 71.16 0.4102 0.04611

11500 27.9 25.48 73.35 0.4197 0.04604

12000 28.3 26.28 75.53 0.4292 0.04597

12500 28.6 27.05 77.70 0.4386 0.04590

13000 28.9 27.82 79.85 0.4479 0.04583

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 25.0 18.55 54.17 0.3746 0.04596

8000 25.4 19.47 56.73 0.3884 0.04585

8500 25.8 20.37 59.29 0.4020 0.04574

9000 26.2 21.24 61.83 0.4157 0.04563

9500 26.6 22.09 64.37 0.4292 0.04552

10000 27.0 22.92 66.89 0.4427 0.04540

10500 27.4 23.72 69.40 0.4562 0.04529

11000 27.8 24.50 71.90 0.4696 0.04518

11500 28.2 25.26 74.40 0.4830 0.04507

12000 28.5 26.00 76.89 0.4963 0.04496

12500 28.9 26.73 79.36 0.5095 0.04486

13000 29.3 27.43 81.84 0.5228 0.04475

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 25.0 18.55 54.17 0.3746 0.04596

8000 25.4 19.47 56.73 0.3884 0.04585

8500 25.8 20.37 59.29 0.4020 0.04574

9000 26.2 21.24 61.83 0.4157 0.04563

9500 26.6 22.09 64.37 0.4292 0.04552

10000 27.0 22.92 66.89 0.4427 0.04540

10500 27.4 23.72 69.40 0.4562 0.04529

11000 27.8 24.50 71.90 0.4696 0.04518

11500 28.2 25.26 74.40 0.4830 0.04507

12000 28.5 26.00 76.89 0.4963 0.04496

12500 28.9 26.73 79.36 0.5095 0.04486

13000 29.3 27.43 81.84 0.5228 0.04475

F350 SRW Crew Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 25.2 18.42 55.71 0.3429 0.04648

8000 25.6 19.38 58.07 0.3532 0.04640

8500 25.9 20.30 60.42 0.3634 0.04633

9000 26.3 21.21 62.73 0.3735 0.04625

9500 26.6 22.09 65.03 0.3835 0.04618

10000 27.0 22.95 67.31 0.3934 0.04611

10500 27.3 23.79 69.56 0.4032 0.04604

11000 27.6 24.62 71.80 0.4129 0.04597

11500 28.0 25.43 74.02 0.4226 0.04589

12000 28.3 26.22 76.22 0.4321 0.04582

12500 28.6 26.99 78.41 0.4416 0.04575

13000 29.0 27.75 80.59 0.4511 0.04569

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 25.1 18.48 55.23 0.3409 0.04649

8000 25.5 19.43 57.58 0.3511 0.04642

8500 25.8 20.37 59.89 0.3611 0.04634

9000 26.2 21.27 62.18 0.3711 0.04627

9500 26.5 22.16 64.45 0.3810 0.04620

10000 26.9 23.03 66.71 0.3907 0.04613



10500 27.2 23.88 68.94 0.4005 0.04606

11000 27.6 24.71 71.15 0.4101 0.04599

11500 27.9 25.52 73.35 0.4196 0.04592

12000 28.2 26.31 75.53 0.4291 0.04585

12500 28.5 27.09 77.69 0.4385 0.04578

13000 28.9 27.86 79.84 0.4479 0.04571

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 25.0 18.58 54.16 0.3745 0.04584

8000 25.4 19.50 56.73 0.3883 0.04573

8500 25.8 20.41 59.28 0.4019 0.04561

9000 26.2 21.28 61.82 0.4156 0.04550

9500 26.6 22.13 64.36 0.4291 0.04539

10000 27.0 22.95 66.88 0.4426 0.04528

10500 27.3 23.76 69.39 0.4561 0.04517

11000 27.7 24.54 71.90 0.4695 0.04506

11500 28.1 25.30 74.39 0.4829 0.04495

12000 28.5 26.04 76.88 0.4962 0.04484

12500 28.9 26.77 79.36 0.5095 0.04473

13000 29.3 27.47 81.83 0.5227 0.04462

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 25.0 18.58 54.16 0.3745 0.04584

8000 25.4 19.50 56.73 0.3883 0.04573

8500 25.8 20.41 59.28 0.4019 0.04561

9000 26.2 21.28 61.82 0.4156 0.04550

9500 26.6 22.13 64.36 0.4291 0.04539

10000 27.0 22.95 66.88 0.4426 0.04528

10500 27.3 23.76 69.39 0.4561 0.04517

11000 27.7 24.54 71.90 0.4695 0.04506

11500 28.1 25.30 74.39 0.4829 0.04495

12000 28.5 26.04 76.88 0.4962 0.04484

12500 28.9 26.77 79.36 0.5095 0.04473

13000 29.3 27.47 81.83 0.5227 0.04462

F350 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) 7500 24.2 19.21 52.23 0.2329 0.04701

8000 24.5 20.20 54.60 0.2380 0.04697

8500 24.9 21.17 56.96 0.2431 0.04693

9000 25.2 22.12 59.30 0.2481 0.04690

9500 25.5 23.04 61.62 0.2531 0.04686

10000 25.9 23.94 63.94 0.2581 0.04682

10500 26.2 24.83 66.24 0.2630 0.04678

11000 26.5 25.69 68.53 0.2680 0.04674

11500 26.8 26.53 70.80 0.2729 0.04671

12000 27.2 27.35 73.07 0.2777 0.04667

12500 27.5 28.15 75.33 0.2826 0.04663

13000 27.8 28.94 77.57 0.2874 0.04659

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) 7500 24.0 19.39 51.19 0.2050 0.04731

8000 24.3 20.41 53.45 0.2083 0.04728

8500 24.6 21.41 55.70 0.2117 0.04726

9000 24.9 22.38 57.93 0.2150 0.04724

9500 25.2 23.33 60.14 0.2183 0.04722

10000 25.5 24.26 62.34 0.2216 0.04720

10500 25.8 25.16 64.53 0.2249 0.04718

11000 26.1 26.05 66.70 0.2281 0.04716

11500 26.4 26.92 68.86 0.2313 0.04714

12000 26.7 27.77 71.01 0.2345 0.04712

12500 27.0 28.61 73.14 0.2377 0.04710

13000 27.3 29.43 75.27 0.2409 0.04708

F350 SRW Crew Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) 7500 24.1 19.24 52.22 0.2328 0.04689

8000 24.5 20.24 54.59 0.2379 0.04685

8500 24.8 21.21 56.95 0.2430 0.04681

9000 25.1 22.16 59.29 0.2480 0.04677

9500 25.5 23.08 61.62 0.2530 0.04673

10000 25.8 23.99 63.93 0.2580 0.04669

10500 26.1 24.86 66.23 0.2630 0.04666

11000 26.5 25.73 68.52 0.2679 0.04662

11500 26.8 26.57 70.80 0.2728 0.04658

12000 27.1 27.39 73.06 0.2776 0.04654

12500 27.4 28.20 75.32 0.2825 0.04651

13000 27.7 28.99 77.56 0.2873 0.04647

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) 7500 23.9 19.43 51.18 0.2049 0.04718

8000 24.2 20.45 53.45 0.2082 0.04716

8500 24.5 21.44 55.69 0.2116 0.04714

9000 24.9 22.42 57.92 0.2149 0.04712

9500 25.2 23.37 60.14 0.2182 0.04710

10000 25.5 24.30 62.33 0.2215 0.04707

10500 25.8 25.21 64.52 0.2248 0.04705

11000 26.1 26.10 66.69 0.2280 0.04703

11500 26.4 26.97 68.85 0.2312 0.04701

12000 26.7 27.82 71.00 0.2344 0.04699

12500 27.0 28.66 73.13 0.2376 0.04697



13000 27.3 29.47 75.26 0.2408 0.04695

F350 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 25.1 18.51 52.56 0.2709 0.04887

8000 25.5 19.46 55.07 0.2779 0.04881

8500 25.8 20.38 57.57 0.2849 0.04875

9000 26.2 21.28 60.06 0.2918 0.04869

9500 26.5 22.16 62.55 0.2988 0.04863

10000 26.9 23.01 65.03 0.3057 0.04858

10500 27.3 23.84 67.50 0.3126 0.04852

11000 27.6 24.66 69.97 0.3195 0.04846

11500 28.0 25.45 72.44 0.3264 0.04840

12000 28.3 26.22 74.89 0.3332 0.04835

12500 28.7 26.97 77.35 0.3401 0.04829

13000 29.0 27.71 79.80 0.3469 0.04823

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 25.1 18.55 52.22 0.2699 0.04887

8000 25.4 19.50 54.71 0.2769 0.04882

8500 25.8 20.43 57.19 0.2838 0.04876

9000 26.1 21.33 59.66 0.2907 0.04870

9500 26.5 22.21 62.12 0.2976 0.04864

10000 26.8 23.07 64.58 0.3044 0.04859

10500 27.2 23.90 67.03 0.3113 0.04853

11000 27.5 24.72 69.48 0.3181 0.04847

11500 27.9 25.51 71.92 0.3250 0.04842

12000 28.2 26.29 74.36 0.3318 0.04836

12500 28.6 27.05 76.79 0.3385 0.04830

13000 28.9 27.78 79.22 0.3453 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 25.1 18.52 52.48 0.2707 0.04887

8000 25.5 19.47 54.99 0.2777 0.04881

8500 25.8 20.39 57.48 0.2846 0.04875

9000 26.2 21.29 59.97 0.2916 0.04869

9500 26.5 22.17 62.45 0.2985 0.04864

10000 26.9 23.02 64.93 0.3054 0.04858

10500 27.2 23.86 67.40 0.3123 0.04852

11000 27.6 24.67 69.86 0.3192 0.04846

11500 28.0 25.46 72.32 0.3260 0.04841

12000 28.3 26.23 74.77 0.3329 0.04835

12500 28.7 26.99 77.22 0.3397 0.04829

13000 29.0 27.72 79.66 0.3466 0.04824

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 25.0 18.56 52.11 0.2696 0.04888

8000 25.4 19.51 54.59 0.2765 0.04882

8500 25.8 20.44 57.06 0.2834 0.04876

9000 26.1 21.35 59.53 0.2903 0.04870

9500 26.5 22.23 61.98 0.2972 0.04865

10000 26.8 23.09 64.44 0.3040 0.04859

10500 27.2 23.92 66.88 0.3109 0.04853

11000 27.5 24.74 69.32 0.3177 0.04848

11500 27.9 25.54 71.76 0.3245 0.04842

12000 28.2 26.31 74.19 0.3313 0.04836

12500 28.6 27.07 76.61 0.3380 0.04831

13000 28.9 27.81 79.03 0.3448 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 25.0 18.59 51.77 0.2687 0.04888

8000 25.3 19.55 54.23 0.2755 0.04883

8500 25.7 20.49 56.68 0.2824 0.04877

9000 26.0 21.40 59.12 0.2892 0.04871

9500 26.4 22.28 61.56 0.2960 0.04866

10000 26.8 23.14 63.99 0.3028 0.04860

10500 27.1 23.99 66.41 0.3096 0.04854

11000 27.4 24.80 68.83 0.3163 0.04849

11500 27.8 25.60 71.25 0.3231 0.04843

12000 28.1 26.38 73.65 0.3298 0.04838

12500 28.5 27.15 76.06 0.3365 0.04832

13000 28.8 27.89 78.46 0.3432 0.04827

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 25.0 18.60 51.69 0.2685 0.04889

8000 25.3 19.56 54.14 0.2753 0.04883

8500 25.7 20.50 56.59 0.2821 0.04877

9000 26.0 21.40 59.03 0.2889 0.04872

9500 26.4 22.29 61.46 0.2957 0.04866

10000 26.7 23.16 63.89 0.3025 0.04860

10500 27.1 24.00 66.31 0.3093 0.04855

11000 27.4 24.82 68.72 0.3160 0.04849

11500 27.8 25.62 71.13 0.3227 0.04843

12000 28.1 26.40 73.53 0.3294 0.04838

12500 28.5 27.17 75.93 0.3361 0.04832

13000 28.8 27.91 78.33 0.3428 0.04827

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 24.9 18.64 51.32 0.2674 0.04889

8000 25.3 19.61 53.75 0.2742 0.04884

8500 25.6 20.55 56.17 0.2810 0.04878

9000 26.0 21.46 58.58 0.2877 0.04873



9500 26.3 22.35 60.99 0.2944 0.04867

10000 26.7 23.22 63.39 0.3011 0.04861

10500 27.0 24.06 65.79 0.3078 0.04856

11000 27.4 24.89 68.18 0.3145 0.04850

11500 27.7 25.69 70.57 0.3212 0.04845

12000 28.0 26.48 72.95 0.3278 0.04839

12500 28.4 27.25 75.33 0.3344 0.04834

13000 28.7 28.00 77.70 0.3411 0.04828

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 24.9 18.68 50.98 0.2665 0.04890

8000 25.2 19.65 53.39 0.2732 0.04885

8500 25.6 20.59 55.79 0.2799 0.04879

9000 25.9 21.51 58.18 0.2866 0.04874

9500 26.3 22.40 60.57 0.2932 0.04868

10000 26.6 23.28 62.95 0.2999 0.04862

10500 26.9 24.13 65.32 0.3065 0.04857

11000 27.3 24.96 67.69 0.3131 0.04851

11500 27.6 25.76 70.06 0.3197 0.04846

12000 28.0 26.55 72.42 0.3263 0.04841

12500 28.3 27.33 74.77 0.3329 0.04835

13000 28.6 28.08 77.12 0.3395 0.04830

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 24.9 18.62 52.05 0.2540 0.04894

8000 25.3 19.60 54.44 0.2598 0.04889

8500 25.6 20.54 56.82 0.2655 0.04885

9000 26.0 21.46 59.18 0.2712 0.04880

9500 26.3 22.37 61.53 0.2769 0.04875

10000 26.6 23.24 63.88 0.2825 0.04870

10500 27.0 24.10 66.21 0.2882 0.04865

11000 27.3 24.94 68.54 0.2938 0.04860

11500 27.6 25.76 70.85 0.2993 0.04855

12000 28.0 26.56 73.16 0.3049 0.04851

12500 28.3 27.35 75.46 0.3105 0.04846

13000 28.6 28.11 77.75 0.3160 0.04841

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 24.9 18.66 51.73 0.2532 0.04895

8000 25.2 19.63 54.09 0.2589 0.04890

8500 25.6 20.58 56.45 0.2646 0.04885

9000 25.9 21.51 58.79 0.2703 0.04880

9500 26.2 22.41 61.13 0.2759 0.04876

10000 26.6 23.30 63.45 0.2815 0.04871

10500 26.9 24.16 65.77 0.2871 0.04866

11000 27.2 25.00 68.07 0.2926 0.04861

11500 27.6 25.83 70.37 0.2982 0.04856

12000 27.9 26.63 72.66 0.3037 0.04852

12500 28.2 27.42 74.94 0.3092 0.04847

13000 28.5 28.19 77.21 0.3147 0.04842

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.8 18.72 51.16 0.2518 0.04896

8000 25.2 19.70 53.49 0.2575 0.04891

8500 25.5 20.66 55.81 0.2631 0.04887

9000 25.8 21.59 58.12 0.2686 0.04882

9500 26.1 22.50 60.42 0.2742 0.04877

10000 26.5 23.39 62.71 0.2797 0.04872

10500 26.8 24.26 64.99 0.2852 0.04868

11000 27.1 25.11 67.26 0.2907 0.04863

11500 27.4 25.94 69.52 0.2961 0.04858

12000 27.8 26.75 71.78 0.3016 0.04853

12500 28.1 27.55 74.03 0.3070 0.04849

13000 28.4 28.33 76.27 0.3124 0.04844

F350 SRW Super Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 25.1 18.54 52.55 0.2708 0.04874

8000 25.4 19.49 55.06 0.2778 0.04868

8500 25.8 20.42 57.56 0.2848 0.04862

9000 26.1 21.32 60.05 0.2917 0.04856

9500 26.5 22.20 62.54 0.2987 0.04850

10000 26.9 23.05 65.02 0.3056 0.04845

10500 27.2 23.88 67.50 0.3125 0.04839

11000 27.6 24.70 69.96 0.3194 0.04833

11500 27.9 25.48 72.43 0.3263 0.04828

12000 28.3 26.26 74.89 0.3332 0.04822

12500 28.6 27.01 77.34 0.3400 0.04816

13000 29.0 27.75 79.79 0.3468 0.04810

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 25.0 18.58 52.21 0.2698 0.04874

8000 25.4 19.53 54.70 0.2768 0.04869

8500 25.7 20.46 57.18 0.2837 0.04863

9000 26.1 21.37 59.65 0.2906 0.04857

9500 26.4 22.25 62.11 0.2975 0.04851

10000 26.8 23.11 64.57 0.3044 0.04846

10500 27.1 23.94 67.03 0.3112 0.04840

11000 27.5 24.76 69.47 0.3180 0.04834

11500 27.9 25.55 71.92 0.3249 0.04829



12000 28.2 26.33 74.35 0.3317 0.04823

12500 28.6 27.09 76.79 0.3385 0.04817

13000 28.9 27.83 79.21 0.3452 0.04812

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 25.0 18.55 52.47 0.2706 0.04874

8000 25.4 19.50 54.98 0.2776 0.04868

8500 25.8 20.43 57.47 0.2845 0.04862

9000 26.1 21.33 59.96 0.2915 0.04856

9500 26.5 22.21 62.44 0.2984 0.04851

10000 26.8 23.06 64.92 0.3053 0.04845

10500 27.2 23.90 67.39 0.3122 0.04839

11000 27.6 24.71 69.85 0.3191 0.04833

11500 27.9 25.50 72.31 0.3260 0.04828

12000 28.3 26.28 74.76 0.3328 0.04822

12500 28.6 27.03 77.21 0.3396 0.04816

13000 29.0 27.76 79.66 0.3465 0.04811

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 25.0 18.59 52.10 0.2695 0.04875

8000 25.4 19.55 54.58 0.2765 0.04869

8500 25.7 20.48 57.05 0.2834 0.04863

9000 26.1 21.38 59.52 0.2902 0.04857

9500 26.4 22.27 61.97 0.2971 0.04852

10000 26.8 23.13 64.43 0.3039 0.04846

10500 27.1 23.96 66.87 0.3108 0.04840

11000 27.5 24.78 69.31 0.3176 0.04835

11500 27.8 25.58 71.75 0.3244 0.04829

12000 28.2 26.36 74.18 0.3312 0.04823

12500 28.5 27.11 76.60 0.3380 0.04818

13000 28.9 27.86 79.02 0.3447 0.04812

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 24.9 18.63 51.76 0.2686 0.04875

8000 25.3 19.59 54.22 0.2754 0.04870

8500 25.7 20.52 56.67 0.2823 0.04864

9000 26.0 21.43 59.11 0.2891 0.04858

9500 26.4 22.32 61.55 0.2959 0.04853

10000 26.7 23.18 63.98 0.3027 0.04847

10500 27.1 24.03 66.40 0.3095 0.04841

11000 27.4 24.84 68.82 0.3162 0.04836

11500 27.8 25.65 71.24 0.3230 0.04830

12000 28.1 26.43 73.65 0.3297 0.04825

12500 28.4 27.19 76.05 0.3364 0.04819

13000 28.8 27.93 78.45 0.3431 0.04814

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 24.9 18.63 51.68 0.2684 0.04876

8000 25.3 19.60 54.14 0.2752 0.04870

8500 25.6 20.53 56.58 0.2820 0.04864

9000 26.0 21.44 59.02 0.2888 0.04859

9500 26.3 22.33 61.45 0.2956 0.04853

10000 26.7 23.20 63.88 0.3024 0.04847

10500 27.0 24.04 66.30 0.3092 0.04842

11000 27.4 24.86 68.71 0.3159 0.04836

11500 27.7 25.66 71.12 0.3226 0.04831

12000 28.1 26.44 73.53 0.3294 0.04825

12500 28.4 27.21 75.92 0.3361 0.04819

13000 28.8 27.95 78.32 0.3427 0.04814

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 24.9 18.68 51.31 0.2673 0.04876

8000 25.2 19.64 53.74 0.2741 0.04871

8500 25.6 20.58 56.16 0.2809 0.04865

9000 25.9 21.49 58.58 0.2876 0.04860

9500 26.3 22.39 60.98 0.2943 0.04854

10000 26.6 23.26 63.39 0.3010 0.04848

10500 27.0 24.10 65.78 0.3077 0.04843

11000 27.3 24.93 68.17 0.3144 0.04837

11500 27.7 25.74 70.56 0.3211 0.04832

12000 28.0 26.52 72.94 0.3277 0.04826

12500 28.3 27.29 75.32 0.3344 0.04821

13000 28.7 28.04 77.69 0.3410 0.04815

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 24.8 18.71 50.97 0.2664 0.04877

8000 25.2 19.68 53.38 0.2731 0.04872

8500 25.5 20.63 55.78 0.2798 0.04866

9000 25.9 21.54 58.17 0.2865 0.04861

9500 26.2 22.44 60.56 0.2931 0.04855

10000 26.6 23.31 62.94 0.2998 0.04850

10500 26.9 24.17 65.31 0.3064 0.04844

11000 27.2 24.99 67.68 0.3130 0.04839

11500 27.6 25.81 70.05 0.3196 0.04833

12000 27.9 26.60 72.41 0.3262 0.04828

12500 28.3 27.37 74.76 0.3328 0.04822

13000 28.6 28.12 77.11 0.3394 0.04817

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 24.9 18.66 52.05 0.2539 0.04881

8000 25.2 19.63 54.43 0.2597 0.04877



8500 25.6 20.58 56.81 0.2654 0.04872

9000 25.9 21.50 59.17 0.2711 0.04867

9500 26.3 22.40 61.53 0.2768 0.04862

10000 26.6 23.28 63.87 0.2824 0.04857

10500 26.9 24.14 66.20 0.2881 0.04852

11000 27.3 24.98 68.53 0.2937 0.04847

11500 27.6 25.81 70.84 0.2993 0.04842

12000 27.9 26.61 73.15 0.3048 0.04838

12500 28.2 27.39 75.45 0.3104 0.04833

13000 28.6 28.16 77.74 0.3159 0.04828

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 24.9 18.69 51.72 0.2531 0.04882

8000 25.2 19.67 54.09 0.2588 0.04877

8500 25.5 20.62 56.44 0.2645 0.04872

9000 25.9 21.55 58.79 0.2702 0.04867

9500 26.2 22.45 61.12 0.2758 0.04863

10000 26.5 23.34 63.44 0.2814 0.04858

10500 26.9 24.20 65.76 0.2870 0.04853

11000 27.2 25.05 68.06 0.2926 0.04848

11500 27.5 25.87 70.36 0.2981 0.04843

12000 27.8 26.67 72.65 0.3036 0.04839

12500 28.2 27.46 74.93 0.3091 0.04834

13000 28.5 28.24 77.20 0.3146 0.04829

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 24.8 18.75 51.15 0.2517 0.04883

8000 25.1 19.74 53.48 0.2574 0.04878

8500 25.4 20.69 55.80 0.2630 0.04874

9000 25.8 21.63 58.11 0.2685 0.04869

9500 26.1 22.54 60.41 0.2741 0.04864

10000 26.4 23.43 62.70 0.2796 0.04859

10500 26.7 24.30 64.98 0.2851 0.04855

11000 27.1 25.15 67.25 0.2906 0.04850

11500 27.4 25.98 69.52 0.2961 0.04845

12000 27.7 26.80 71.77 0.3015 0.04840

12500 28.0 27.59 74.02 0.3069 0.04836

13000 28.4 28.37 76.26 0.3123 0.04831

F350 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 24.9 18.65 50.08 0.2836 0.04902

8000 25.2 19.63 52.32 0.2911 0.04897

8500 25.6 20.59 54.56 0.2985 0.04893

9000 25.9 21.52 56.78 0.3059 0.04888

9500 26.2 22.42 58.99 0.3133 0.04884

10000 26.6 23.31 61.20 0.3206 0.04879

10500 26.9 24.18 63.39 0.3279 0.04875

11000 27.2 25.02 65.57 0.3352 0.04870

11500 27.5 25.85 67.75 0.3424 0.04866

12000 27.9 26.66 69.91 0.3496 0.04861

12500 28.2 27.45 72.07 0.3568 0.04857

13000 28.5 28.23 74.22 0.3639 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 24.9 18.68 49.86 0.2829 0.04902

8000 25.2 19.66 52.09 0.2904 0.04898

8500 25.5 20.62 54.31 0.2977 0.04893

9000 25.9 21.55 56.53 0.3051 0.04889

9500 26.2 22.46 58.73 0.3124 0.04884

10000 26.5 23.35 60.91 0.3197 0.04880

10500 26.8 24.22 63.09 0.3269 0.04875

11000 27.2 25.07 65.27 0.3341 0.04871

11500 27.5 25.90 67.43 0.3413 0.04866

12000 27.8 26.71 69.58 0.3485 0.04862

12500 28.1 27.51 71.73 0.3556 0.04857

13000 28.4 28.28 73.87 0.3627 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 24.9 18.66 50.03 0.2835 0.04902

8000 25.2 19.64 52.27 0.2910 0.04897

8500 25.6 20.59 54.50 0.2984 0.04893

9000 25.9 21.52 56.73 0.3058 0.04888

9500 26.2 22.43 58.94 0.3131 0.04884

10000 26.6 23.32 61.13 0.3204 0.04879

10500 26.9 24.19 63.32 0.3277 0.04875

11000 27.2 25.03 65.51 0.3349 0.04870

11500 27.5 25.86 67.68 0.3422 0.04866

12000 27.8 26.67 69.84 0.3494 0.04861

12500 28.2 27.46 72.00 0.3565 0.04857

13000 28.5 28.24 74.15 0.3637 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 24.9 18.69 49.79 0.2827 0.04903

8000 25.2 19.67 52.02 0.2901 0.04898

8500 25.5 20.63 54.24 0.2975 0.04893

9000 25.9 21.56 56.45 0.3048 0.04889

9500 26.2 22.47 58.64 0.3121 0.04884

10000 26.5 23.36 60.83 0.3194 0.04880

10500 26.8 24.23 63.00 0.3266 0.04875



11000 27.2 25.08 65.17 0.3338 0.04871

11500 27.5 25.91 67.33 0.3410 0.04866

12000 27.8 26.72 69.48 0.3481 0.04862

12500 28.1 27.52 71.62 0.3553 0.04858

13000 28.4 28.30 73.76 0.3624 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 24.8 18.71 49.58 0.2820 0.04903

8000 25.2 19.70 51.79 0.2894 0.04898

8500 25.5 20.65 54.00 0.2967 0.04894

9000 25.8 21.59 56.19 0.3040 0.04889

9500 26.1 22.50 58.37 0.3112 0.04885

10000 26.5 23.40 60.55 0.3185 0.04880

10500 26.8 24.27 62.71 0.3256 0.04876

11000 27.1 25.12 64.86 0.3328 0.04872

11500 27.4 25.96 67.01 0.3399 0.04867

12000 27.7 26.77 69.15 0.3470 0.04863

12500 28.1 27.57 71.28 0.3541 0.04858

13000 28.4 28.35 73.40 0.3612 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.8 18.72 49.53 0.2818 0.04903

8000 25.2 19.70 51.74 0.2892 0.04899

8500 25.5 20.66 53.94 0.2965 0.04894

9000 25.8 21.60 56.13 0.3038 0.04890

9500 26.1 22.51 58.31 0.3110 0.04885

10000 26.5 23.41 60.48 0.3182 0.04881

10500 26.8 24.28 62.64 0.3254 0.04876

11000 27.1 25.13 64.80 0.3326 0.04872

11500 27.4 25.97 66.94 0.3397 0.04867

12000 27.7 26.78 69.07 0.3468 0.04863

12500 28.0 27.58 71.20 0.3539 0.04859

13000 28.4 28.37 73.32 0.3609 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.8 18.74 49.29 0.2810 0.04904

8000 25.1 19.73 51.49 0.2884 0.04899

8500 25.4 20.69 53.68 0.2956 0.04895

9000 25.8 21.63 55.86 0.3029 0.04890

9500 26.1 22.55 58.02 0.3101 0.04886

10000 26.4 23.45 60.18 0.3172 0.04881

10500 26.7 24.32 62.32 0.3244 0.04877

11000 27.0 25.18 64.46 0.3315 0.04872

11500 27.4 26.02 66.59 0.3385 0.04868

12000 27.7 26.83 68.71 0.3456 0.04864

12500 28.0 27.64 70.82 0.3526 0.04859

13000 28.3 28.42 72.93 0.3596 0.04855

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.8 18.77 49.07 0.2803 0.04904

8000 25.1 19.76 51.26 0.2876 0.04900

8500 25.4 20.72 53.44 0.2948 0.04895

9000 25.7 21.66 55.60 0.3020 0.04891

9500 26.0 22.59 57.75 0.3092 0.04886

10000 26.4 23.48 59.90 0.3163 0.04882

10500 26.7 24.36 62.03 0.3234 0.04877

11000 27.0 25.22 64.15 0.3304 0.04873

11500 27.3 26.06 66.27 0.3375 0.04869

12000 27.6 26.88 68.38 0.3445 0.04864

12500 27.9 27.69 70.48 0.3515 0.04860

13000 28.3 28.48 72.57 0.3584 0.04856

F350 SRW Super Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 24.9 18.69 50.07 0.2836 0.04889

8000 25.2 19.67 52.31 0.2910 0.04884

8500 25.5 20.62 54.55 0.2985 0.04880

9000 25.9 21.56 56.77 0.3058 0.04875

9500 26.2 22.46 58.99 0.3132 0.04871

10000 26.5 23.35 61.19 0.3205 0.04866

10500 26.8 24.22 63.38 0.3278 0.04862

11000 27.2 25.07 65.56 0.3351 0.04857

11500 27.5 25.89 67.74 0.3423 0.04853

12000 27.8 26.71 69.91 0.3495 0.04848

12500 28.1 27.50 72.06 0.3567 0.04844

13000 28.5 28.27 74.22 0.3638 0.04839

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 24.8 18.71 49.85 0.2828 0.04889

8000 25.2 19.69 52.08 0.2903 0.04885

8500 25.5 20.65 54.31 0.2977 0.04880

9000 25.8 21.58 56.52 0.3050 0.04876

9500 26.1 22.50 58.72 0.3123 0.04871

10000 26.5 23.39 60.91 0.3196 0.04867

10500 26.8 24.26 63.09 0.3268 0.04862

11000 27.1 25.11 65.26 0.3341 0.04858

11500 27.4 25.94 67.42 0.3412 0.04853

12000 27.8 26.75 69.57 0.3484 0.04849

12500 28.1 27.55 71.72 0.3555 0.04844

13000 28.4 28.33 73.86 0.3626 0.04840



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 24.9 18.69 50.02 0.2834 0.04889

8000 25.2 19.67 52.26 0.2909 0.04885

8500 25.5 20.63 54.50 0.2983 0.04880

9000 25.9 21.56 56.72 0.3057 0.04875

9500 26.2 22.47 58.93 0.3130 0.04871

10000 26.5 23.36 61.13 0.3203 0.04866

10500 26.8 24.23 63.32 0.3276 0.04862

11000 27.2 25.08 65.50 0.3348 0.04857

11500 27.5 25.90 67.67 0.3421 0.04853

12000 27.8 26.72 69.83 0.3493 0.04848

12500 28.1 27.51 71.99 0.3564 0.04844

13000 28.4 28.28 74.14 0.3636 0.04840

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 24.8 18.72 49.78 0.2826 0.04890

8000 25.2 19.70 52.01 0.2900 0.04885

8500 25.5 20.66 54.23 0.2974 0.04880

9000 25.8 21.60 56.44 0.3047 0.04876

9500 26.1 22.51 58.63 0.3120 0.04871

10000 26.5 23.40 60.82 0.3193 0.04867

10500 26.8 24.27 63.00 0.3265 0.04862

11000 27.1 25.12 65.16 0.3337 0.04858

11500 27.4 25.95 67.32 0.3409 0.04854

12000 27.7 26.77 69.47 0.3481 0.04849

12500 28.1 27.56 71.61 0.3552 0.04845

13000 28.4 28.34 73.75 0.3623 0.04840

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 24.8 18.75 49.57 0.2819 0.04890

8000 25.1 19.73 51.78 0.2893 0.04885

8500 25.4 20.69 53.99 0.2966 0.04881

9000 25.8 21.63 56.18 0.3039 0.04876

9500 26.1 22.54 58.37 0.3111 0.04872

10000 26.4 23.44 60.54 0.3184 0.04867

10500 26.7 24.31 62.70 0.3256 0.04863

11000 27.1 25.16 64.86 0.3327 0.04859

11500 27.4 26.00 67.00 0.3398 0.04854

12000 27.7 26.81 69.14 0.3470 0.04850

12500 28.0 27.62 71.27 0.3540 0.04845

13000 28.3 28.40 73.39 0.3611 0.04841

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 24.8 18.75 49.52 0.2817 0.04890

8000 25.1 19.74 51.73 0.2891 0.04886

8500 25.4 20.70 53.94 0.2964 0.04881

9000 25.8 21.63 56.13 0.3037 0.04877

9500 26.1 22.55 58.31 0.3109 0.04872

10000 26.4 23.44 60.48 0.3182 0.04868

10500 26.7 24.32 62.64 0.3253 0.04863

11000 27.1 25.17 64.79 0.3325 0.04859

11500 27.4 26.01 66.93 0.3396 0.04854

12000 27.7 26.83 69.06 0.3467 0.04850

12500 28.0 27.62 71.19 0.3538 0.04846

13000 28.3 28.41 73.31 0.3608 0.04841

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 24.7 18.78 49.28 0.2810 0.04891

8000 25.1 19.77 51.48 0.2883 0.04886

8500 25.4 20.73 53.67 0.2955 0.04882

9000 25.7 21.67 55.85 0.3028 0.04877

9500 26.0 22.59 58.01 0.3100 0.04873

10000 26.4 23.49 60.17 0.3171 0.04868

10500 26.7 24.36 62.32 0.3243 0.04864

11000 27.0 25.22 64.45 0.3314 0.04859

11500 27.3 26.06 66.58 0.3385 0.04855

12000 27.6 26.88 68.70 0.3455 0.04851

12500 27.9 27.68 70.82 0.3525 0.04846

13000 28.3 28.47 72.92 0.3595 0.04842

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 24.7 18.80 49.07 0.2802 0.04891

8000 25.0 19.79 51.25 0.2875 0.04887

8500 25.4 20.76 53.43 0.2947 0.04882

9000 25.7 21.70 55.59 0.3019 0.04878

9500 26.0 22.62 57.74 0.3091 0.04873

10000 26.3 23.52 59.89 0.3162 0.04869

10500 26.6 24.40 62.02 0.3233 0.04864

11000 27.0 25.26 64.15 0.3304 0.04860

11500 27.3 26.10 66.26 0.3374 0.04856

12000 27.6 26.93 68.37 0.3444 0.04851

12500 27.9 27.73 70.47 0.3514 0.04847

13000 28.2 28.52 72.56 0.3583 0.04843

F350 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 25.8 17.97 55.83 0.3442 0.04831

8000 26.2 18.91 58.20 0.3545 0.04823

8500 26.6 19.82 60.54 0.3647 0.04816

9000 26.9 20.71 62.85 0.3748 0.04809

9500 27.3 21.58 65.15 0.3848 0.04801



10000 27.6 22.43 67.43 0.3946 0.04794

10500 27.9 23.26 69.68 0.4045 0.04787

11000 28.3 24.07 71.92 0.4142 0.04780

11500 28.6 24.86 74.14 0.4238 0.04773

12000 29.0 25.64 76.35 0.4334 0.04766

12500 29.3 26.41 78.53 0.4429 0.04759

13000 29.6 27.15 80.71 0.4524 0.04752

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 25.8 18.03 55.36 0.3422 0.04832

8000 26.1 18.96 57.70 0.3523 0.04825

8500 26.5 19.88 60.01 0.3624 0.04818

9000 26.8 20.77 62.30 0.3724 0.04810

9500 27.2 21.65 64.58 0.3823 0.04803

10000 27.5 22.50 66.83 0.3920 0.04796

10500 27.8 23.34 69.06 0.4017 0.04789

11000 28.2 24.15 71.27 0.4114 0.04782

11500 28.5 24.95 73.47 0.4209 0.04775

12000 28.8 25.74 75.65 0.4304 0.04768

12500 29.2 26.51 77.81 0.4398 0.04761

13000 29.5 27.26 79.96 0.4491 0.04754

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733

9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733

9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

F350 SRW Super Cab Long (8') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 25.8 18.01 55.82 0.3441 0.04818

8000 26.2 18.94 58.19 0.3544 0.04810

8500 26.5 19.85 60.53 0.3646 0.04803

9000 26.9 20.74 62.85 0.3747 0.04796

9500 27.2 21.61 65.14 0.3847 0.04788

10000 27.6 22.46 67.42 0.3946 0.04781

10500 27.9 23.29 69.67 0.4044 0.04774

11000 28.2 24.11 71.91 0.4141 0.04767

11500 28.6 24.90 74.13 0.4237 0.04760

12000 28.9 25.68 76.34 0.4333 0.04753

12500 29.2 26.45 78.53 0.4428 0.04746

13000 29.6 27.20 80.70 0.4523 0.04739

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 25.7 18.05 55.35 0.3421 0.04820

8000 26.1 18.99 57.69 0.3523 0.04812

8500 26.4 19.91 60.00 0.3623 0.04805

9000 26.8 20.81 62.30 0.3723 0.04797

9500 27.1 21.68 64.57 0.3822 0.04790

10000 27.5 22.54 66.82 0.3919 0.04783

10500 27.8 23.37 69.05 0.4016 0.04776

11000 28.1 24.19 71.26 0.4113 0.04769

11500 28.5 24.99 73.46 0.4208 0.04762

12000 28.8 25.78 75.64 0.4303 0.04755

12500 29.1 26.55 77.80 0.4397 0.04748

13000 29.5 27.30 79.95 0.4491 0.04741

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 25.6 18.15 54.27 0.3757 0.04754

8000 26.0 19.06 56.84 0.3895 0.04743

8500 26.4 19.95 59.39 0.4031 0.04732

9000 26.8 20.81 61.94 0.4168 0.04720

9500 27.2 21.65 64.47 0.4303 0.04709

10000 27.6 22.47 66.99 0.4438 0.04698

10500 27.9 23.26 69.51 0.4573 0.04687

11000 28.3 24.03 72.01 0.4707 0.04676

11500 28.7 24.78 74.50 0.4841 0.04665

12000 29.1 25.52 76.99 0.4974 0.04654



12500 29.5 26.23 79.47 0.5107 0.04643

13000 29.9 26.93 81.94 0.5239 0.04632

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 25.6 18.15 54.27 0.3757 0.04754

8000 26.0 19.06 56.84 0.3895 0.04743

8500 26.4 19.95 59.39 0.4031 0.04732

9000 26.8 20.81 61.94 0.4168 0.04720

9500 27.2 21.65 64.47 0.4303 0.04709

10000 27.6 22.47 66.99 0.4438 0.04698

10500 27.9 23.26 69.51 0.4573 0.04687

11000 28.3 24.03 72.01 0.4707 0.04676

11500 28.7 24.78 74.50 0.4841 0.04665

12000 29.1 25.52 76.99 0.4974 0.04654

12500 29.5 26.23 79.47 0.5107 0.04643

13000 29.9 26.93 81.94 0.5239 0.04632

F350 SRW Super Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) 7500 24.8 18.75 52.34 0.2341 0.04872

8000 25.1 19.73 54.71 0.2392 0.04868

8500 25.5 20.68 57.07 0.2443 0.04864

9000 25.8 21.61 59.41 0.2493 0.04860

9500 26.1 22.52 61.74 0.2543 0.04856

10000 26.4 23.41 64.05 0.2593 0.04853

10500 26.8 24.28 66.35 0.2642 0.04849

11000 27.1 25.13 68.64 0.2692 0.04845

11500 27.4 25.96 70.92 0.2741 0.04841

12000 27.7 26.77 73.18 0.2789 0.04838

12500 28.1 27.56 75.44 0.2838 0.04834

13000 28.4 28.34 77.69 0.2886 0.04830

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) 7500 24.6 18.93 51.30 0.2062 0.04901

8000 24.9 19.93 53.57 0.2095 0.04899

8500 25.2 20.90 55.81 0.2129 0.04897

9000 25.5 21.86 58.04 0.2162 0.04895

9500 25.8 22.79 60.26 0.2195 0.04893

10000 26.1 23.71 62.46 0.2228 0.04891

10500 26.4 24.60 64.64 0.2261 0.04889

11000 26.7 25.48 66.81 0.2293 0.04887

11500 27.0 26.33 68.97 0.2325 0.04885

12000 27.3 27.18 71.12 0.2357 0.04882

12500 27.6 28.00 73.26 0.2389 0.04880

13000 27.9 28.81 75.38 0.2421 0.04878

F350 SRW Super Cab Long (8') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) 7500 24.7 18.78 52.33 0.2340 0.04859

8000 25.1 19.76 54.71 0.2391 0.04855

8500 25.4 20.72 57.06 0.2442 0.04851

9000 25.7 21.65 59.40 0.2492 0.04847

9500 26.1 22.56 61.73 0.2542 0.04844

10000 26.4 23.45 64.04 0.2592 0.04840

10500 26.7 24.32 66.34 0.2642 0.04836

11000 27.1 25.17 68.63 0.2691 0.04832

11500 27.4 26.00 70.91 0.2740 0.04828

12000 27.7 26.81 73.18 0.2788 0.04825

12500 28.0 27.61 75.43 0.2837 0.04821

13000 28.3 28.38 77.68 0.2885 0.04817

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) 7500 24.5 18.96 51.29 0.2061 0.04888

8000 24.8 19.96 53.56 0.2094 0.04886

8500 25.1 20.94 55.81 0.2128 0.04884

9000 25.5 21.90 58.03 0.2161 0.04882

9500 25.8 22.83 60.25 0.2194 0.04880

10000 26.1 23.75 62.45 0.2227 0.04878

10500 26.4 24.64 64.63 0.2260 0.04876

11000 26.7 25.52 66.80 0.2292 0.04874

11500 27.0 26.38 68.96 0.2324 0.04872

12000 27.3 27.22 71.11 0.2356 0.04870

12500 27.6 28.04 73.25 0.2388 0.04868

13000 27.9 28.85 75.37 0.2420 0.04866

F250 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT285/75R18 AT BSW  D3HFW - Goodyear TREMOR 60 psi (f) / 65 psi (r) 7500 23.8 19.48 49.99 0.3519 0.04450

8000 24.2 20.45 52.28 0.3644 0.04449

8500 24.6 21.39 54.54 0.3769 0.04447

9000 25.0 22.30 56.80 0.3892 0.04446

9500 25.4 23.19 59.04 0.4016 0.04444

10000 25.7 24.05 61.27 0.4138 0.04443

10500 26.1 24.89 63.48 0.4260 0.04441

11000 26.5 25.71 65.69 0.4381 0.04440

11500 26.8 26.51 67.89 0.4501 0.04438

12000 27.2 27.28 70.07 0.4622 0.04437

12500 27.6 28.04 72.25 0.4741 0.04436

13000 27.9 28.78 74.42 0.4860 0.04434

F350 SRW Crew Cab Short (6 3/4') 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT285/75R18 AT BSW  D3HFW - Goodyear TREMOR 60 psi (f) / 65 psi (r) 7500 24.8 18.71 50.18 0.3539 0.04733

8000 25.2 19.66 52.46 0.3664 0.04731

8500 25.6 20.57 54.73 0.3789 0.04730



9000 26.0 21.46 56.99 0.3912 0.04728

9500 26.3 22.33 59.23 0.4035 0.04727

10000 26.7 23.17 61.46 0.4158 0.04726

10500 27.1 23.99 63.67 0.4280 0.04724

11000 27.5 24.79 65.88 0.4401 0.04723

11500 27.8 25.58 68.07 0.4521 0.04721

12000 28.2 26.34 70.26 0.4641 0.04720

12500 28.6 27.08 72.44 0.4761 0.04718

13000 28.9 27.81 74.61 0.4880 0.04717



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V3 2020 P558 5/8/2019 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V1 2020 P558 11/1/2018 RMARINCA 2020_P558_TRLHP_V1_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F-Series Diesel SRW Incompletes (<= 41 ft2 max) 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 28.8 16.12 52.43 0.2763 0.06001

8000 29.2 16.99 54.88 0.2831 0.05995

8500 29.5 17.83 57.33 0.2900 0.05989

9000 29.9 18.65 59.77 0.2968 0.05984

9500 30.2 19.46 62.20 0.3036 0.05978

10000 30.6 20.25 64.62 0.3103 0.05972

10500 30.9 21.02 67.04 0.3171 0.05967

11000 31.3 21.77 69.46 0.3238 0.05961

11500 31.6 22.51 71.87 0.3306 0.05956

12000 32.0 23.23 74.27 0.3373 0.05950

12500 32.3 23.94 76.67 0.3440 0.05944

13000 32.7 24.63 79.07 0.3507 0.05939

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 28.8 16.15 52.06 0.2752 0.06001

8000 29.1 17.02 54.48 0.2820 0.05996

8500 29.5 17.87 56.91 0.2888 0.05990

9000 29.8 18.69 59.32 0.2955 0.05985

9500 30.2 19.50 61.73 0.3022 0.05979

10000 30.5 20.30 64.13 0.3090 0.05973

10500 30.9 21.07 66.53 0.3156 0.05968

11000 31.2 21.83 68.92 0.3223 0.05962

11500 31.6 22.57 71.31 0.3290 0.05957

12000 31.9 23.29 73.69 0.3356 0.05951

12500 32.2 24.00 76.06 0.3423 0.05946

13000 32.6 24.70 78.44 0.3489 0.05940

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 28.7 16.18 51.72 0.2743 0.06002

8000 29.1 17.05 54.12 0.2810 0.05997

8500 29.4 17.90 56.52 0.2877 0.05991

9000 29.8 18.73 58.92 0.2944 0.05986

9500 30.1 19.54 61.30 0.3011 0.05980

10000 30.5 20.34 63.68 0.3077 0.05974

10500 30.8 21.12 66.06 0.3143 0.05969

11000 31.1 21.88 68.43 0.3210 0.05963

11500 31.5 22.62 70.79 0.3276 0.05958

12000 31.8 23.35 73.15 0.3341 0.05953

12500 32.2 24.06 75.51 0.3407 0.05947

13000 32.5 24.76 77.86 0.3473 0.05942

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 28.8 16.14 52.79 0.2618 0.06006

8000 29.1 17.01 55.18 0.2676 0.06001

8500 29.5 17.86 57.55 0.2733 0.05997

9000 29.8 18.70 59.92 0.2790 0.05992

9500 30.2 19.52 62.27 0.2847 0.05987

10000 30.5 20.32 64.61 0.2903 0.05982

10500 30.8 21.10 66.95 0.2960 0.05977

11000 31.2 21.87 69.27 0.3016 0.05972

11500 31.5 22.62 71.59 0.3072 0.05967

12000 31.8 23.36 73.90 0.3127 0.05963

12500 32.1 24.08 76.20 0.3183 0.05958

13000 32.5 24.79 78.49 0.3238 0.05953

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 28.8 16.17 52.46 0.2610 0.06007

8000 29.1 17.04 54.83 0.2667 0.06002

8500 29.4 17.90 57.19 0.2724 0.05997

9000 29.8 18.74 59.53 0.2781 0.05992

9500 30.1 19.55 61.87 0.2837 0.05988

10000 30.4 20.36 64.19 0.2893 0.05983

10500 30.8 21.14 66.50 0.2949 0.05978

11000 31.1 21.91 68.81 0.3005 0.05973

11500 31.4 22.67 71.10 0.3060 0.05968

12000 31.7 23.41 73.39 0.3115 0.05964

12500 32.1 24.14 75.67 0.3170 0.05959

Vehicle Description 3-Term 3-Term RL Force Coefficients

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing). New Tire for 20MY (Goodyear AT BSW LT285/75R18) updated to DV 

values, tire may be resoruced and change by TT build. Coefficients will be 

confirmed by 3 Month Chart.

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data will 

be available for 3 Month Chart. 10R transmission requires Special Mode for 

coastdown testing.

Single Roll Dynamometer Settings

Updated Brake Drag and Aero values, only 4x4 configurations.



13000 32.4 24.85 77.95 0.3225 0.05954

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 28.7 16.21 51.90 0.2597 0.06008

8000 29.0 17.09 54.23 0.2653 0.06003

8500 29.3 17.95 56.55 0.2709 0.05999

9000 29.7 18.79 58.86 0.2765 0.05994

9500 30.0 19.62 61.16 0.2820 0.05989

10000 30.3 20.43 63.45 0.2875 0.05984

10500 30.7 21.22 65.73 0.2930 0.05980

11000 31.0 22.00 68.00 0.2985 0.05975

11500 31.3 22.76 70.26 0.3040 0.05970

12000 31.6 23.50 72.52 0.3094 0.05965

12500 31.9 24.23 74.76 0.3148 0.05961

13000 32.3 24.95 77.00 0.3202 0.05956

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 28.7 16.21 50.26 0.2897 0.06015

8000 29.0 17.09 52.48 0.2970 0.06011

8500 29.3 17.96 54.68 0.3043 0.06006

9000 29.7 18.80 56.87 0.3116 0.06002

9500 30.0 19.63 59.05 0.3189 0.05997

10000 30.3 20.44 61.22 0.3261 0.05993

10500 30.6 21.23 63.38 0.3333 0.05988

11000 31.0 22.01 65.53 0.3404 0.05984

11500 31.3 22.78 67.68 0.3475 0.05979

12000 31.6 23.53 69.81 0.3546 0.05975

12500 31.9 24.26 71.94 0.3617 0.05971

13000 32.2 24.98 74.06 0.3687 0.05966

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 28.6 16.23 50.03 0.2889 0.06016

8000 29.0 17.11 52.23 0.2962 0.06011

8500 29.3 17.98 54.42 0.3035 0.06007

9000 29.6 18.83 56.59 0.3107 0.06002

9500 29.9 19.66 58.76 0.3179 0.05998

10000 30.3 20.47 60.91 0.3251 0.05993

10500 30.6 21.27 63.06 0.3322 0.05989

11000 30.9 22.05 65.20 0.3393 0.05984

11500 31.2 22.81 67.33 0.3464 0.05980

12000 31.5 23.57 69.45 0.3534 0.05976

12500 31.8 24.31 71.56 0.3604 0.05971

13000 32.2 25.03 73.67 0.3674 0.05967

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 28.6 16.25 49.81 0.2881 0.06016

8000 28.9 17.13 52.00 0.2954 0.06012

8500 29.3 18.00 54.17 0.3026 0.06007

9000 29.6 18.85 56.34 0.3098 0.06003

9500 29.9 19.68 58.49 0.3170 0.05998

10000 30.2 20.50 60.63 0.3241 0.05994

10500 30.5 21.30 62.77 0.3312 0.05989

11000 30.9 22.08 64.89 0.3383 0.05985

11500 31.2 22.85 67.01 0.3453 0.05981

12000 31.5 23.60 69.12 0.3523 0.05976

12500 31.8 24.34 71.22 0.3593 0.05972

13000 32.1 25.07 73.31 0.3663 0.05968

F-Series Diesel SRW Incompletes (<= 51 ft2 max) 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 33.9 13.72 53.40 0.2866 0.07461

8000 34.3 14.48 55.85 0.2934 0.07456

8500 34.6 15.23 58.30 0.3002 0.07450

9000 35.0 15.96 60.73 0.3070 0.07444

9500 35.3 16.68 63.17 0.3138 0.07439

10000 35.7 17.38 65.59 0.3206 0.07433

10500 36.0 18.07 68.01 0.3274 0.07427

11000 36.4 18.75 70.43 0.3341 0.07422

11500 36.7 19.41 72.84 0.3408 0.07416

12000 37.1 20.07 75.24 0.3475 0.07411

12500 37.4 20.71 77.64 0.3542 0.07405

13000 37.7 21.34 80.03 0.3609 0.07400

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 33.8 13.74 53.02 0.2855 0.07462

8000 34.2 14.51 55.45 0.2923 0.07457

8500 34.5 15.26 57.87 0.2991 0.07451

9000 34.9 15.99 60.29 0.3058 0.07445

9500 35.2 16.71 62.70 0.3125 0.07440

10000 35.6 17.42 65.10 0.3192 0.07434

10500 35.9 18.11 67.50 0.3259 0.07429

11000 36.3 18.79 69.89 0.3326 0.07423

11500 36.6 19.46 72.27 0.3393 0.07418

12000 37.0 20.11 74.66 0.3459 0.07412

12500 37.3 20.76 77.03 0.3525 0.07407

13000 37.7 21.39 79.40 0.3592 0.07401

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 33.8 13.76 52.68 0.2846 0.07463

8000 34.1 14.53 55.09 0.2913 0.07457

8500 34.5 15.28 57.49 0.2980 0.07452

9000 34.8 16.02 59.88 0.3047 0.07446

9500 35.2 16.74 62.27 0.3113 0.07441

10000 35.5 17.45 64.65 0.3180 0.07435



10500 35.9 18.14 67.03 0.3246 0.07430

11000 36.2 18.83 69.40 0.3312 0.07424

11500 36.6 19.50 71.76 0.3378 0.07419

12000 36.9 20.16 74.12 0.3444 0.07413

12500 37.2 20.80 76.48 0.3510 0.07408

13000 37.6 21.44 78.83 0.3576 0.07402

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 33.9 13.73 53.76 0.2721 0.07467

8000 34.2 14.50 56.15 0.2779 0.07462

8500 34.6 15.25 58.52 0.2836 0.07457

9000 34.9 15.99 60.89 0.2893 0.07452

9500 35.2 16.72 63.24 0.2950 0.07447

10000 35.6 17.43 65.58 0.3006 0.07443

10500 35.9 18.13 67.92 0.3063 0.07438

11000 36.2 18.82 70.24 0.3119 0.07433

11500 36.6 19.50 72.56 0.3174 0.07428

12000 36.9 20.16 74.86 0.3230 0.07423

12500 37.2 20.81 77.16 0.3286 0.07418

13000 37.5 21.45 79.46 0.3341 0.07414

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 33.8 13.75 53.43 0.2713 0.07468

8000 34.2 14.52 55.80 0.2770 0.07463

8500 34.5 15.28 58.16 0.2827 0.07458

9000 34.8 16.02 60.50 0.2884 0.07453

9500 35.2 16.75 62.83 0.2940 0.07448

10000 35.5 17.46 65.16 0.2996 0.07443

10500 35.8 18.16 67.47 0.3052 0.07439

11000 36.2 18.85 69.78 0.3107 0.07434

11500 36.5 19.53 72.07 0.3163 0.07429

12000 36.8 20.20 74.36 0.3218 0.07424

12500 37.1 20.85 76.64 0.3273 0.07420

13000 37.5 21.50 78.92 0.3328 0.07415

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 33.7 13.79 52.86 0.2699 0.07469

8000 34.1 14.56 55.20 0.2756 0.07464

8500 34.4 15.32 57.52 0.2812 0.07459

9000 34.7 16.06 59.83 0.2867 0.07455

9500 35.1 16.79 62.13 0.2923 0.07450

10000 35.4 17.51 64.42 0.2978 0.07445

10500 35.7 18.22 66.70 0.3033 0.07440

11000 36.0 18.91 68.97 0.3088 0.07436

11500 36.4 19.60 71.23 0.3142 0.07431

12000 36.7 20.27 73.48 0.3197 0.07426

12500 37.0 20.93 75.73 0.3251 0.07421

13000 37.3 21.58 77.97 0.3305 0.07417

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 33.7 13.78 51.23 0.2999 0.07476

8000 34.1 14.56 53.45 0.3073 0.07471

8500 34.4 15.32 55.65 0.3146 0.07467

9000 34.7 16.07 57.84 0.3219 0.07462

9500 35.1 16.80 60.02 0.3291 0.07458

10000 35.4 17.52 62.19 0.3363 0.07453

10500 35.7 18.23 64.35 0.3435 0.07449

11000 36.0 18.93 66.50 0.3507 0.07444

11500 36.3 19.61 68.64 0.3578 0.07440

12000 36.7 20.29 70.78 0.3649 0.07436

12500 37.0 20.95 72.91 0.3720 0.07431

13000 37.3 21.60 75.02 0.3790 0.07427

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 33.7 13.80 51.00 0.2991 0.07476

8000 34.0 14.57 53.20 0.3065 0.07472

8500 34.4 15.34 55.38 0.3137 0.07467

9000 34.7 16.09 57.56 0.3210 0.07463

9500 35.0 16.82 59.73 0.3282 0.07458

10000 35.3 17.55 61.88 0.3353 0.07454

10500 35.7 18.25 64.03 0.3425 0.07450

11000 36.0 18.95 66.17 0.3496 0.07445

11500 36.3 19.64 68.30 0.3566 0.07441

12000 36.6 20.32 70.42 0.3637 0.07436

12500 36.9 20.98 72.53 0.3707 0.07432

13000 37.2 21.63 74.64 0.3777 0.07428

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 33.7 13.81 50.78 0.2984 0.07477

8000 34.0 14.59 52.97 0.3057 0.07472

8500 34.3 15.35 55.14 0.3129 0.07468

9000 34.7 16.10 57.31 0.3201 0.07463

9500 35.0 16.84 59.46 0.3273 0.07459

10000 35.3 17.57 61.60 0.3344 0.07455

10500 35.6 18.28 63.73 0.3415 0.07450

11000 35.9 18.98 65.86 0.3485 0.07446

11500 36.2 19.67 67.98 0.3556 0.07441

12000 36.6 20.34 70.08 0.3626 0.07437

12500 36.9 21.01 72.18 0.3696 0.07433

13000 37.2 21.67 74.28 0.3765 0.07428

F-Series Diesel SRW Incompletes (<= 41 ft2 max) 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 29.7 15.63 56.79 0.3530 0.05942



8000 30.1 16.47 59.17 0.3634 0.05935

8500 30.5 17.29 61.53 0.3736 0.05927

9000 30.8 18.10 63.86 0.3837 0.05920

9500 31.2 18.89 66.16 0.3938 0.05912

10000 31.5 19.66 68.45 0.4037 0.05905

10500 31.8 20.42 70.72 0.4136 0.05898

11000 32.2 21.16 72.97 0.4234 0.05891

11500 32.5 21.89 75.20 0.4331 0.05884

12000 32.9 22.61 77.42 0.4427 0.05877

12500 33.2 23.31 79.62 0.4523 0.05870

13000 33.5 24.00 81.80 0.4618 0.05863

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 29.7 15.67 56.32 0.3510 0.05944

8000 30.0 16.51 58.67 0.3612 0.05936

8500 30.4 17.34 61.00 0.3713 0.05929

9000 30.7 18.15 63.31 0.3814 0.05922

9500 31.1 18.94 65.59 0.3913 0.05914

10000 31.4 19.72 67.85 0.4011 0.05907

10500 31.8 20.48 70.10 0.4109 0.05900

11000 32.1 21.23 72.32 0.4205 0.05893

11500 32.4 21.96 74.53 0.4301 0.05886

12000 32.8 22.68 76.72 0.4397 0.05879

12500 33.1 23.39 78.90 0.4491 0.05872

13000 33.4 24.08 81.06 0.4585 0.05865

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 29.6 15.68 55.97 0.3887 0.05875

8000 30.0 16.50 58.60 0.4028 0.05863

8500 30.4 17.29 61.21 0.4168 0.05852

9000 30.8 18.07 63.81 0.4307 0.05840

9500 31.2 18.83 66.40 0.4446 0.05829

10000 31.6 19.57 68.98 0.4584 0.05818

10500 32.0 20.29 71.55 0.4722 0.05806

11000 32.4 20.99 74.12 0.4859 0.05795

11500 32.8 21.68 76.67 0.4996 0.05784

12000 33.2 22.36 79.21 0.5132 0.05773

12500 33.6 23.01 81.75 0.5268 0.05762

13000 34.0 23.66 84.27 0.5403 0.05750

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 29.6 15.68 55.97 0.3887 0.05875

8000 30.0 16.50 58.60 0.4028 0.05863

8500 30.4 17.29 61.21 0.4168 0.05852

9000 30.8 18.07 63.81 0.4307 0.05840

9500 31.2 18.83 66.40 0.4446 0.05829

10000 31.6 19.57 68.98 0.4584 0.05818

10500 32.0 20.29 71.55 0.4722 0.05806

11000 32.4 20.99 74.12 0.4859 0.05795

11500 32.8 21.68 76.67 0.4996 0.05784

12000 33.2 22.36 79.21 0.5132 0.05773

12500 33.6 23.01 81.75 0.5268 0.05762

13000 34.0 23.66 84.27 0.5403 0.05750

F-Series Diesel SRW Incompletes (<= 51 ft2 max) 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 34.8 13.36 57.76 0.3633 0.07403

8000 35.2 14.11 60.14 0.3737 0.07395

8500 35.5 14.83 62.49 0.3839 0.07388

9000 35.9 15.55 64.82 0.3940 0.07381

9500 36.2 16.25 67.13 0.4041 0.07373

10000 36.6 16.95 69.42 0.4140 0.07366

10500 36.9 17.62 71.69 0.4239 0.07359

11000 37.3 18.29 73.94 0.4336 0.07352

11500 37.6 18.95 76.17 0.4433 0.07344

12000 37.9 19.60 78.39 0.4530 0.07337

12500 38.3 20.24 80.59 0.4625 0.07330

13000 38.6 20.86 82.77 0.4720 0.07323

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 34.7 13.39 57.29 0.3613 0.07405

8000 35.1 14.14 59.64 0.3715 0.07397

8500 35.4 14.87 61.97 0.3816 0.07390

9000 35.8 15.59 64.27 0.3916 0.07382

9500 36.1 16.29 66.56 0.4016 0.07375

10000 36.5 16.99 68.82 0.4114 0.07368

10500 36.8 17.67 71.06 0.4211 0.07361

11000 37.2 18.34 73.29 0.4308 0.07354

11500 37.5 19.00 75.50 0.4404 0.07347

12000 37.8 19.65 77.69 0.4499 0.07340

12500 38.2 20.29 79.87 0.4594 0.07333

13000 38.5 20.92 82.03 0.4688 0.07326

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 34.7 13.40 56.94 0.3990 0.07336

8000 35.1 14.13 59.57 0.4131 0.07324

8500 35.5 14.84 62.18 0.4271 0.07313

9000 35.9 15.53 64.78 0.4410 0.07301

9500 36.3 16.21 67.37 0.4549 0.07290

10000 36.7 16.88 69.95 0.4687 0.07278

10500 37.1 17.53 72.52 0.4825 0.07267

11000 37.5 18.17 75.08 0.4962 0.07256



11500 37.9 18.80 77.64 0.5098 0.07245

12000 38.3 19.41 80.18 0.5235 0.07233

12500 38.7 20.01 82.71 0.5370 0.07222

13000 39.1 20.60 85.24 0.5506 0.07211

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 34.7 13.40 56.94 0.3990 0.07336

8000 35.1 14.13 59.57 0.4131 0.07324

8500 35.5 14.84 62.18 0.4271 0.07313

9000 35.9 15.53 64.78 0.4410 0.07301

9500 36.3 16.21 67.37 0.4549 0.07290

10000 36.7 16.88 69.95 0.4687 0.07278

10500 37.1 17.53 72.52 0.4825 0.07267

11000 37.5 18.17 75.08 0.4962 0.07256

11500 37.9 18.80 77.64 0.5098 0.07245

12000 38.3 19.41 80.18 0.5235 0.07233

12500 38.7 20.01 82.71 0.5370 0.07222

13000 39.1 20.60 85.24 0.5506 0.07211

F-Series Diesel SRW Incompletes (<= 41 ft2 max) 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 29.0 16.05 53.30 0.2787 0.05999

8000 29.3 16.91 55.81 0.2857 0.05993

8500 29.7 17.74 58.31 0.2927 0.05987

9000 30.0 18.56 60.80 0.2997 0.05981

9500 30.4 19.36 63.29 0.3066 0.05975

10000 30.8 20.14 65.77 0.3135 0.05970

10500 31.1 20.90 68.24 0.3204 0.05964

11000 31.5 21.65 70.71 0.3273 0.05958

11500 31.8 22.38 73.17 0.3342 0.05952

12000 32.2 23.09 75.63 0.3411 0.05947

12500 32.5 23.79 78.09 0.3479 0.05941

13000 32.9 24.47 80.53 0.3548 0.05935

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 28.9 16.08 52.96 0.2778 0.05999

8000 29.3 16.94 55.44 0.2847 0.05994

8500 29.6 17.78 57.92 0.2916 0.05988

9000 30.0 18.60 60.39 0.2985 0.05982

9500 30.3 19.40 62.86 0.3054 0.05976

10000 30.7 20.18 65.32 0.3123 0.05971

10500 31.0 20.95 67.77 0.3191 0.05965

11000 31.4 21.70 70.22 0.3260 0.05959

11500 31.8 22.43 72.66 0.3328 0.05954

12000 32.1 23.14 75.10 0.3396 0.05948

12500 32.5 23.85 77.53 0.3464 0.05942

13000 32.8 24.53 79.96 0.3531 0.05937

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 28.9 16.06 53.22 0.2785 0.05999

8000 29.3 16.92 55.72 0.2855 0.05993

8500 29.7 17.75 58.22 0.2924 0.05987

9000 30.0 18.57 60.71 0.2994 0.05981

9500 30.4 19.37 63.19 0.3063 0.05976

10000 30.7 20.15 65.66 0.3132 0.05970

10500 31.1 20.91 68.13 0.3201 0.05964

11000 31.5 21.66 70.60 0.3270 0.05958

11500 31.8 22.39 73.06 0.3339 0.05953

12000 32.2 23.10 75.51 0.3407 0.05947

12500 32.5 23.80 77.96 0.3476 0.05941

13000 32.9 24.48 80.40 0.3544 0.05936

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 28.9 16.09 52.85 0.2774 0.06000

8000 29.3 16.95 55.33 0.2844 0.05994

8500 29.6 17.79 57.80 0.2913 0.05988

9000 30.0 18.61 60.26 0.2981 0.05982

9500 30.3 19.41 62.72 0.3050 0.05977

10000 30.7 20.20 65.17 0.3119 0.05971

10500 31.0 20.96 67.62 0.3187 0.05965

11000 31.4 21.71 70.06 0.3255 0.05960

11500 31.7 22.44 72.49 0.3323 0.05954

12000 32.1 23.16 74.92 0.3391 0.05948

12500 32.4 23.86 77.35 0.3459 0.05943

13000 32.8 24.55 79.77 0.3526 0.05937

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 28.8 16.12 52.51 0.2765 0.06000

8000 29.2 16.98 54.96 0.2834 0.05995

8500 29.6 17.82 57.41 0.2902 0.05989

9000 29.9 18.65 59.86 0.2970 0.05983

9500 30.3 19.45 62.29 0.3038 0.05978

10000 30.6 20.24 64.72 0.3106 0.05972

10500 31.0 21.01 67.15 0.3174 0.05966

11000 31.3 21.76 69.57 0.3241 0.05961

11500 31.7 22.50 71.98 0.3309 0.05955

12000 32.0 23.22 74.39 0.3376 0.05950

12500 32.3 23.92 76.80 0.3443 0.05944

13000 32.7 24.61 79.20 0.3510 0.05939

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 28.8 16.14 52.79 0.2618 0.06006

8000 29.1 17.01 55.18 0.2676 0.06001

8500 29.5 17.86 57.55 0.2733 0.05997



9000 29.8 18.70 59.92 0.2790 0.05992

9500 30.2 19.52 62.27 0.2847 0.05987

10000 30.5 20.32 64.61 0.2903 0.05982

10500 30.8 21.10 66.95 0.2960 0.05977

11000 31.2 21.87 69.27 0.3016 0.05972

11500 31.5 22.62 71.59 0.3072 0.05967

12000 31.8 23.36 73.90 0.3127 0.05963

12500 32.1 24.08 76.20 0.3183 0.05958

13000 32.5 24.79 78.49 0.3238 0.05953

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 28.8 16.17 52.46 0.2610 0.06007

8000 29.1 17.04 54.83 0.2667 0.06002

8500 29.4 17.90 57.19 0.2724 0.05997

9000 29.8 18.74 59.53 0.2781 0.05992

9500 30.1 19.55 61.87 0.2837 0.05988

10000 30.4 20.36 64.19 0.2893 0.05983

10500 30.8 21.14 66.50 0.2949 0.05978

11000 31.1 21.91 68.81 0.3005 0.05973

11500 31.4 22.67 71.10 0.3060 0.05968

12000 31.7 23.41 73.39 0.3115 0.05964

12500 32.1 24.14 75.67 0.3170 0.05959

13000 32.4 24.85 77.95 0.3225 0.05954

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 28.7 16.21 51.90 0.2597 0.06008

8000 29.0 17.09 54.23 0.2653 0.06003

8500 29.3 17.95 56.55 0.2709 0.05999

9000 29.7 18.79 58.86 0.2765 0.05994

9500 30.0 19.62 61.16 0.2820 0.05989

10000 30.3 20.43 63.45 0.2875 0.05984

10500 30.7 21.22 65.73 0.2930 0.05980

11000 31.0 22.00 68.00 0.2985 0.05975

11500 31.3 22.76 70.26 0.3040 0.05970

12000 31.6 23.50 72.52 0.3094 0.05965

12500 31.9 24.23 74.76 0.3148 0.05961

13000 32.3 24.95 77.00 0.3202 0.05956

F-Series Diesel SRW Incompletes (<= 51 ft2 max) 6.7L Diesel 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 34.0 13.67 54.27 0.2890 0.07459

8000 34.4 14.43 56.77 0.2960 0.07453

8500 34.7 15.17 59.27 0.3030 0.07448

9000 35.1 15.89 61.77 0.3099 0.07442

9500 35.5 16.60 64.25 0.3169 0.07436

10000 35.8 17.30 66.73 0.3238 0.07430

10500 36.2 17.98 69.21 0.3307 0.07425

11000 36.5 18.66 71.68 0.3376 0.07419

11500 36.9 19.31 74.14 0.3445 0.07413

12000 37.2 19.96 76.60 0.3513 0.07408

12500 37.6 20.59 79.05 0.3582 0.07402

13000 38.0 21.22 81.50 0.3650 0.07396

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 34.0 13.69 53.93 0.2880 0.07460

8000 34.3 14.45 56.41 0.2950 0.07454

8500 34.7 15.19 58.89 0.3019 0.07449

9000 35.0 15.92 61.36 0.3088 0.07443

9500 35.4 16.63 63.83 0.3157 0.07437

10000 35.8 17.33 66.29 0.3225 0.07431

10500 36.1 18.02 68.74 0.3294 0.07426

11000 36.5 18.69 71.19 0.3362 0.07420

11500 36.8 19.35 73.63 0.3430 0.07414

12000 37.2 20.00 76.07 0.3499 0.07409

12500 37.5 20.64 78.50 0.3566 0.07403

13000 37.9 21.26 80.93 0.3634 0.07397

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 34.0 13.67 54.19 0.2888 0.07459

8000 34.4 14.43 56.69 0.2957 0.07454

8500 34.7 15.17 59.19 0.3027 0.07448

9000 35.1 15.90 61.67 0.3097 0.07442

9500 35.5 16.61 64.16 0.3166 0.07436

10000 35.8 17.31 66.63 0.3235 0.07431

10500 36.2 17.99 69.10 0.3304 0.07425

11000 36.5 18.66 71.56 0.3373 0.07419

11500 36.9 19.32 74.02 0.3441 0.07413

12000 37.2 19.97 76.48 0.3510 0.07408

12500 37.6 20.60 78.93 0.3578 0.07402

13000 37.9 21.23 81.37 0.3647 0.07396

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 34.0 13.70 53.82 0.2877 0.07460

8000 34.3 14.45 56.29 0.2946 0.07455

8500 34.7 15.20 58.77 0.3015 0.07449

9000 35.0 15.93 61.23 0.3084 0.07443

9500 35.4 16.64 63.69 0.3153 0.07437

10000 35.7 17.34 66.14 0.3221 0.07432

10500 36.1 18.03 68.59 0.3290 0.07426

11000 36.4 18.70 71.03 0.3358 0.07420

11500 36.8 19.37 73.46 0.3426 0.07415

12000 37.1 20.02 75.89 0.3494 0.07409



12500 37.5 20.65 78.32 0.3561 0.07404

13000 37.8 21.28 80.74 0.3629 0.07398

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 33.9 13.72 53.47 0.2868 0.07461

8000 34.3 14.48 55.93 0.2936 0.07455

8500 34.6 15.22 58.38 0.3005 0.07450

9000 35.0 15.95 60.83 0.3073 0.07444

9500 35.3 16.67 63.26 0.3141 0.07438

10000 35.7 17.37 65.69 0.3209 0.07433

10500 36.0 18.06 68.12 0.3277 0.07427

11000 36.4 18.74 70.54 0.3344 0.07422

11500 36.7 19.40 72.95 0.3412 0.07416

12000 37.1 20.06 75.36 0.3479 0.07410

12500 37.4 20.70 77.76 0.3546 0.07405

13000 37.8 21.33 80.16 0.3613 0.07399

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 33.9 13.73 53.76 0.2721 0.07467

8000 34.2 14.50 56.15 0.2779 0.07462

8500 34.6 15.25 58.52 0.2836 0.07457

9000 34.9 15.99 60.89 0.2893 0.07452

9500 35.2 16.72 63.24 0.2950 0.07447

10000 35.6 17.43 65.58 0.3006 0.07443

10500 35.9 18.13 67.92 0.3063 0.07438

11000 36.2 18.82 70.24 0.3119 0.07433

11500 36.6 19.50 72.56 0.3174 0.07428

12000 36.9 20.16 74.86 0.3230 0.07423

12500 37.2 20.81 77.16 0.3286 0.07418

13000 37.5 21.45 79.46 0.3341 0.07414

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 33.8 13.75 53.43 0.2713 0.07468

8000 34.2 14.52 55.80 0.2770 0.07463

8500 34.5 15.28 58.16 0.2827 0.07458

9000 34.8 16.02 60.50 0.2884 0.07453

9500 35.2 16.75 62.83 0.2940 0.07448

10000 35.5 17.46 65.16 0.2996 0.07443

10500 35.8 18.16 67.47 0.3052 0.07439

11000 36.2 18.85 69.78 0.3107 0.07434

11500 36.5 19.53 72.07 0.3163 0.07429

12000 36.8 20.20 74.36 0.3218 0.07424

12500 37.1 20.85 76.64 0.3273 0.07420

13000 37.5 21.50 78.92 0.3328 0.07415

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 33.7 13.79 52.86 0.2699 0.07469

8000 34.1 14.56 55.20 0.2756 0.07464

8500 34.4 15.32 57.52 0.2812 0.07459

9000 34.7 16.06 59.83 0.2867 0.07455

9500 35.1 16.79 62.13 0.2923 0.07450

10000 35.4 17.51 64.42 0.2978 0.07445

10500 35.7 18.22 66.70 0.3033 0.07440

11000 36.0 18.91 68.97 0.3088 0.07436

11500 36.4 19.60 71.23 0.3142 0.07431

12000 36.7 20.27 73.48 0.3197 0.07426

12500 37.0 20.93 75.73 0.3251 0.07421

13000 37.3 21.58 77.97 0.3305 0.07417

F-Series Diesel SRW Incompletes (<= 41 ft2 max) 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 28.8 16.16 50.81 0.2915 0.06014

8000 29.1 17.04 53.06 0.2989 0.06009

8500 29.4 17.90 55.29 0.3064 0.06005

9000 29.8 18.74 57.52 0.3138 0.06000

9500 30.1 19.56 59.73 0.3211 0.05996

10000 30.4 20.37 61.93 0.3284 0.05991

10500 30.7 21.16 64.13 0.3357 0.05987

11000 31.1 21.93 66.31 0.3430 0.05982

11500 31.4 22.69 68.48 0.3502 0.05978

12000 31.7 23.43 70.65 0.3574 0.05973

12500 32.0 24.16 72.81 0.3646 0.05969

13000 32.4 24.88 74.96 0.3717 0.05964

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 28.7 16.18 50.60 0.2908 0.06014

8000 29.1 17.06 52.83 0.2982 0.06010

8500 29.4 17.92 55.05 0.3056 0.06005

9000 29.7 18.76 57.26 0.3129 0.06001

9500 30.0 19.59 59.46 0.3202 0.05996

10000 30.4 20.39 61.65 0.3275 0.05992

10500 30.7 21.19 63.83 0.3347 0.05987

11000 31.0 21.96 66.00 0.3420 0.05983

11500 31.3 22.72 68.16 0.3492 0.05978

12000 31.7 23.47 70.32 0.3563 0.05974

12500 32.0 24.20 72.46 0.3634 0.05969

13000 32.3 24.92 74.60 0.3706 0.05965

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 28.8 16.17 50.76 0.2913 0.06014

8000 29.1 17.04 53.01 0.2988 0.06010

8500 29.4 17.90 55.24 0.3062 0.06005

9000 29.8 18.74 57.46 0.3136 0.06000

9500 30.1 19.57 59.67 0.3209 0.05996



10000 30.4 20.37 61.87 0.3282 0.05991

10500 30.7 21.16 64.06 0.3355 0.05987

11000 31.1 21.94 66.24 0.3428 0.05982

11500 31.4 22.70 68.41 0.3500 0.05978

12000 31.7 23.44 70.58 0.3572 0.05973

12500 32.0 24.17 72.73 0.3643 0.05969

13000 32.3 24.89 74.88 0.3715 0.05965

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 28.7 16.19 50.53 0.2905 0.06015

8000 29.1 17.07 52.76 0.2979 0.06010

8500 29.4 17.93 54.98 0.3053 0.06005

9000 29.7 18.77 57.18 0.3127 0.06001

9500 30.0 19.60 59.38 0.3199 0.05996

10000 30.4 20.40 61.57 0.3272 0.05992

10500 30.7 21.20 63.74 0.3344 0.05987

11000 31.0 21.97 65.91 0.3417 0.05983

11500 31.3 22.73 68.07 0.3488 0.05979

12000 31.6 23.48 70.22 0.3560 0.05974

12500 32.0 24.21 72.36 0.3631 0.05970

13000 32.3 24.93 74.49 0.3702 0.05965

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 28.7 16.21 50.31 0.2898 0.06015

8000 29.0 17.09 52.53 0.2972 0.06010

8500 29.3 17.95 54.73 0.3045 0.06006

9000 29.7 18.80 56.93 0.3118 0.06001

9500 30.0 19.62 59.11 0.3191 0.05997

10000 30.3 20.43 61.28 0.3263 0.05992

10500 30.6 21.23 63.45 0.3335 0.05988

11000 31.0 22.00 65.60 0.3406 0.05984

11500 31.3 22.77 67.75 0.3478 0.05979

12000 31.6 23.52 69.88 0.3549 0.05975

12500 31.9 24.25 72.01 0.3619 0.05970

13000 32.2 24.97 74.14 0.3690 0.05966

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 29.7 15.65 56.57 0.3521 0.05943

8000 30.1 16.49 58.93 0.3623 0.05935

8500 30.4 17.31 61.27 0.3725 0.05928

9000 30.8 18.12 63.59 0.3826 0.05921

9500 31.1 18.91 65.89 0.3926 0.05913

10000 31.5 19.69 68.16 0.4025 0.05906

10500 31.8 20.45 70.42 0.4123 0.05899

11000 32.1 21.19 72.66 0.4220 0.05892

11500 32.5 21.92 74.88 0.4317 0.05885

12000 32.8 22.64 77.08 0.4412 0.05878

12500 33.1 23.35 79.27 0.4508 0.05871

13000 33.5 24.04 81.45 0.4602 0.05864

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 29.6 15.69 56.09 0.3500 0.05945

8000 30.0 16.53 58.43 0.3602 0.05937

8500 30.3 17.36 60.75 0.3702 0.05930

9000 30.7 18.17 63.04 0.3802 0.05922

9500 31.0 18.97 65.31 0.3901 0.05915

10000 31.4 19.74 67.56 0.3999 0.05908

10500 31.7 20.51 69.80 0.4096 0.05901

11000 32.0 21.26 72.01 0.4192 0.05894

11500 32.4 21.99 74.20 0.4287 0.05887

12000 32.7 22.71 76.39 0.4382 0.05880

12500 33.0 23.42 78.55 0.4476 0.05873

13000 33.4 24.12 80.70 0.4570 0.05866

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 29.5 15.76 55.02 0.3836 0.05879

8000 29.9 16.58 57.59 0.3974 0.05868

8500 30.3 17.39 60.14 0.4111 0.05857

9000 30.7 18.18 62.68 0.4247 0.05845

9500 31.1 18.94 65.22 0.4382 0.05834

10000 31.5 19.69 67.74 0.4518 0.05823

10500 31.8 20.42 70.25 0.4652 0.05812

11000 32.2 21.13 72.75 0.4786 0.05801

11500 32.6 21.83 75.25 0.4920 0.05790

12000 33.0 22.51 77.74 0.5053 0.05779

12500 33.4 23.18 80.21 0.5186 0.05768

13000 33.8 23.83 82.69 0.5318 0.05757

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 29.5 15.76 55.02 0.3836 0.05879

8000 29.9 16.58 57.59 0.3974 0.05868

8500 30.3 17.39 60.14 0.4111 0.05857

9000 30.7 18.18 62.68 0.4247 0.05845

9500 31.1 18.94 65.22 0.4382 0.05834

10000 31.5 19.69 67.74 0.4518 0.05823

10500 31.8 20.42 70.25 0.4652 0.05812

11000 32.2 21.13 72.75 0.4786 0.05801

11500 32.6 21.83 75.25 0.4920 0.05790

12000 33.0 22.51 77.74 0.5053 0.05779

12500 33.4 23.18 80.21 0.5186 0.05768

13000 33.8 23.83 82.69 0.5318 0.05757



F-Series Diesel SRW Incompletes (<= 51 ft2 max) 6.7L Diesel 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 33.8 13.75 51.78 0.3017 0.07475

8000 34.2 14.52 54.03 0.3092 0.07470

8500 34.5 15.28 56.26 0.3166 0.07466

9000 34.8 16.02 58.49 0.3240 0.07461

9500 35.2 16.75 60.70 0.3314 0.07456

10000 35.5 17.47 62.90 0.3387 0.07452

10500 35.8 18.18 65.09 0.3460 0.07447

11000 36.1 18.87 67.28 0.3533 0.07443

11500 36.5 19.55 69.45 0.3605 0.07438

12000 36.8 20.22 71.62 0.3677 0.07434

12500 37.1 20.88 73.78 0.3749 0.07429

13000 37.4 21.52 75.93 0.3820 0.07425

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 33.8 13.76 51.56 0.3010 0.07475

8000 34.1 14.54 53.80 0.3085 0.07471

8500 34.5 15.30 56.02 0.3158 0.07466

9000 34.8 16.04 58.23 0.3232 0.07461

9500 35.1 16.77 60.43 0.3305 0.07457

10000 35.4 17.49 62.62 0.3378 0.07452

10500 35.8 18.20 64.80 0.3450 0.07448

11000 36.1 18.89 66.97 0.3522 0.07444

11500 36.4 19.57 69.13 0.3594 0.07439

12000 36.7 20.24 71.29 0.3666 0.07435

12500 37.0 20.91 73.43 0.3737 0.07430

13000 37.4 21.55 75.57 0.3808 0.07426

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 33.8 13.75 51.73 0.3016 0.07475

8000 34.2 14.53 53.98 0.3090 0.07470

8500 34.5 15.28 56.21 0.3165 0.07466

9000 34.8 16.03 58.43 0.3239 0.07461

9500 35.2 16.76 60.64 0.3312 0.07457

10000 35.5 17.47 62.84 0.3385 0.07452

10500 35.8 18.18 65.03 0.3458 0.07447

11000 36.1 18.87 67.21 0.3530 0.07443

11500 36.4 19.55 69.38 0.3603 0.07439

12000 36.8 20.22 71.55 0.3675 0.07434

12500 37.1 20.88 73.70 0.3746 0.07430

13000 37.4 21.53 75.85 0.3818 0.07425

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 33.8 13.77 51.50 0.3008 0.07475

8000 34.1 14.54 53.73 0.3082 0.07471

8500 34.5 15.30 55.95 0.3156 0.07466

9000 34.8 16.05 58.15 0.3229 0.07462

9500 35.1 16.78 60.35 0.3302 0.07457

10000 35.4 17.50 62.53 0.3375 0.07453

10500 35.8 18.20 64.71 0.3447 0.07448

11000 36.1 18.90 66.88 0.3519 0.07444

11500 36.4 19.58 69.03 0.3591 0.07439

12000 36.7 20.25 71.18 0.3662 0.07435

12500 37.0 20.91 73.33 0.3734 0.07430

13000 37.4 21.56 75.46 0.3805 0.07426

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 33.8 13.78 51.28 0.3001 0.07476

8000 34.1 14.56 53.50 0.3075 0.07471

8500 34.4 15.32 55.70 0.3148 0.07467

9000 34.7 16.06 57.90 0.3221 0.07462

9500 35.1 16.80 60.08 0.3293 0.07458

10000 35.4 17.52 62.25 0.3366 0.07453

10500 35.7 18.23 64.42 0.3437 0.07449

11000 36.0 18.92 66.57 0.3509 0.07444

11500 36.3 19.61 68.71 0.3580 0.07440

12000 36.7 20.28 70.85 0.3651 0.07436

12500 37.0 20.94 72.98 0.3722 0.07431

13000 37.3 21.59 75.10 0.3793 0.07427

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 34.8 13.38 57.53 0.3623 0.07404

8000 35.1 14.12 59.90 0.3726 0.07396

8500 35.5 14.85 62.24 0.3828 0.07389

9000 35.8 15.57 64.56 0.3929 0.07381

9500 36.2 16.27 66.86 0.4029 0.07374

10000 36.5 16.97 69.13 0.4127 0.07367

10500 36.9 17.65 71.39 0.4226 0.07360

11000 37.2 18.32 73.63 0.4323 0.07353

11500 37.5 18.98 75.85 0.4419 0.07345

12000 37.9 19.63 78.05 0.4515 0.07338

12500 38.2 20.26 80.24 0.4610 0.07332

13000 38.5 20.89 82.41 0.4705 0.07325

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 34.7 13.40 57.06 0.3603 0.07405

8000 35.0 14.15 59.40 0.3704 0.07398

8500 35.4 14.88 61.72 0.3805 0.07390

9000 35.7 15.61 64.01 0.3905 0.07383

9500 36.1 16.31 66.28 0.4004 0.07376

10000 36.4 17.01 68.53 0.4101 0.07369

10500 36.8 17.69 70.76 0.4198 0.07362



11000 37.1 18.37 72.98 0.4295 0.07355

11500 37.4 19.03 75.17 0.4390 0.07348

12000 37.8 19.68 77.35 0.4485 0.07341

12500 38.1 20.32 79.52 0.4579 0.07334

13000 38.4 20.95 81.67 0.4672 0.07327

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 34.6 13.46 55.99 0.3939 0.07340

8000 35.0 14.19 58.55 0.4077 0.07329

8500 35.3 14.91 61.11 0.4213 0.07317

9000 35.7 15.61 63.65 0.4350 0.07306

9500 36.1 16.30 66.18 0.4485 0.07295

10000 36.5 16.97 68.71 0.4620 0.07284

10500 36.9 17.63 71.22 0.4755 0.07273

11000 37.3 18.27 73.72 0.4889 0.07262

11500 37.7 18.91 76.22 0.5022 0.07251

12000 38.1 19.53 78.70 0.5156 0.07240

12500 38.4 20.14 81.18 0.5288 0.07229

13000 38.8 20.74 83.65 0.5421 0.07218

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 34.6 13.46 55.99 0.3939 0.07340

8000 35.0 14.19 58.55 0.4077 0.07329

8500 35.3 14.91 61.11 0.4213 0.07317

9000 35.7 15.61 63.65 0.4350 0.07306

9500 36.1 16.30 66.18 0.4485 0.07295

10000 36.5 16.97 68.71 0.4620 0.07284

10500 36.9 17.63 71.22 0.4755 0.07273

11000 37.3 18.27 73.72 0.4889 0.07262

11500 37.7 18.91 76.22 0.5022 0.07251

12000 38.1 19.53 78.70 0.5156 0.07240

12500 38.4 20.14 81.18 0.5288 0.07229

13000 38.8 20.74 83.65 0.5421 0.07218



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V5 2020 P558 1/8/2019 RMARINCA 2020_P558_TRLHP_V5_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V4 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 11/27/2018 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F350 DRW Regular Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.5 16.84 55.88 0.2339 0.05552

8000 27.9 17.73 58.44 0.2410 0.05546

8500 28.3 18.59 60.99 0.2481 0.05540

9000 28.6 19.44 63.53 0.2553 0.05534

9500 29.0 20.26 66.06 0.2623 0.05528

10000 29.3 21.06 68.59 0.2693 0.05522

10500 29.7 21.84 71.10 0.2764 0.05516

11000 30.1 22.60 73.62 0.2834 0.05511

11500 30.4 23.35 76.13 0.2904 0.05505

12000 30.8 24.08 78.63 0.2974 0.05499

12500 31.2 24.79 81.14 0.3044 0.05494

13000 31.5 25.49 83.63 0.3114 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.5 16.87 55.55 0.2330 0.05553

8000 27.8 17.76 58.08 0.2400 0.05547

8500 28.2 18.63 60.60 0.2471 0.05541

9000 28.6 19.47 63.12 0.2541 0.05535

9500 28.9 20.30 65.63 0.2611 0.05529

10000 29.3 21.10 68.14 0.2681 0.05523

10500 29.6 21.89 70.64 0.2751 0.05518

11000 30.0 22.66 73.14 0.2820 0.05512

11500 30.4 23.41 75.62 0.2890 0.05506

12000 30.7 24.14 78.10 0.2959 0.05500

12500 31.1 24.86 80.58 0.3029 0.05495

13000 31.4 25.56 83.06 0.3098 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.5 16.85 55.79 0.2336 0.05552

8000 27.9 17.74 58.34 0.2407 0.05546

8500 28.2 18.60 60.87 0.2478 0.05540

9000 28.6 19.45 63.41 0.2549 0.05534

9500 29.0 20.27 65.94 0.2619 0.05528

10000 29.3 21.07 68.46 0.2690 0.05523

10500 29.7 21.85 70.97 0.2760 0.05517

11000 30.1 22.62 73.48 0.2830 0.05511

11500 30.4 23.37 75.98 0.2900 0.05505

12000 30.8 24.10 78.48 0.2970 0.05499

12500 31.1 24.81 80.97 0.3040 0.05494

13000 31.5 25.51 83.47 0.3109 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.5 16.88 55.42 0.2326 0.05553

8000 27.8 17.78 57.94 0.2396 0.05547

8500 28.2 18.64 60.45 0.2467 0.05541

9000 28.5 19.49 62.97 0.2537 0.05535

9500 28.9 20.32 65.47 0.2606 0.05530

10000 29.3 21.12 67.97 0.2676 0.05524

10500 29.6 21.91 70.46 0.2746 0.05518

11000 30.0 22.68 72.94 0.2815 0.05512

11500 30.3 23.43 75.42 0.2884 0.05507

12000 30.7 24.16 77.90 0.2954 0.05501

12500 31.0 24.88 80.37 0.3023 0.05495

13000 31.4 25.58 82.84 0.3091 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.4 16.92 55.08 0.2316 0.05554

8000 27.8 17.81 57.58 0.2386 0.05548

8500 28.1 18.68 60.07 0.2456 0.05542

9000 28.5 19.53 62.56 0.2525 0.05537

9500 28.8 20.36 65.04 0.2595 0.05531

10000 29.2 21.17 67.53 0.2664 0.05525

10500 29.6 21.96 70.00 0.2733 0.05519

11000 29.9 22.73 72.46 0.2802 0.05513

11500 30.3 23.48 74.92 0.2870 0.05508

12000 30.6 24.22 77.37 0.2939 0.05502

Single Roll Dynamometer Settings

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Updated Brake Drag and Aero values, only 4x4 configurations.

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing).

Surrogate data from 6R140 used for 10R140 transmission, nominal values used for 

Brake Drag and new 18" Goodyear data uses target values, updated data will be 

available for 3 Month Chart. 10R transmission requires Special Mode for 

coastdown testing.



12500 31.0 24.94 79.82 0.3008 0.05497

13000 31.3 25.65 82.26 0.3075 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.4 16.93 54.96 0.2314 0.05554

8000 27.7 17.82 57.46 0.2383 0.05548

8500 28.1 18.69 59.95 0.2452 0.05543

9000 28.5 19.54 62.44 0.2522 0.05537

9500 28.8 20.37 64.91 0.2591 0.05531

10000 29.2 21.18 67.37 0.2660 0.05526

10500 29.5 21.97 69.84 0.2729 0.05520

11000 29.9 22.75 72.30 0.2797 0.05514

11500 30.2 23.50 74.75 0.2866 0.05508

12000 30.6 24.24 77.20 0.2934 0.05502

12500 30.9 24.96 79.64 0.3002 0.05497

13000 31.3 25.67 82.08 0.3070 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.96 54.59 0.2303 0.05555

8000 27.7 17.86 57.07 0.2372 0.05549

8500 28.0 18.73 59.53 0.2441 0.05544

9000 28.4 19.59 61.99 0.2510 0.05538

9500 28.8 20.42 64.44 0.2578 0.05532

10000 29.1 21.23 66.89 0.2646 0.05527

10500 29.5 22.03 69.33 0.2714 0.05521

11000 29.8 22.81 71.76 0.2782 0.05515

11500 30.2 23.57 74.19 0.2850 0.05510

12000 30.5 24.31 76.62 0.2918 0.05504

12500 30.9 25.03 79.04 0.2986 0.05499

13000 31.2 25.75 81.45 0.3053 0.05493

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 16.99 54.25 0.2294 0.05555

8000 27.6 17.89 56.71 0.2362 0.05550

8500 28.0 18.77 59.15 0.2430 0.05544

9000 28.3 19.63 61.59 0.2498 0.05539

9500 28.7 20.46 64.02 0.2566 0.05533

10000 29.0 21.28 66.44 0.2634 0.05527

10500 29.4 22.08 68.86 0.2701 0.05522

11000 29.7 22.86 71.28 0.2769 0.05516

11500 30.1 23.62 73.68 0.2836 0.05511

12000 30.4 24.37 76.08 0.2903 0.05505

12500 30.8 25.10 78.49 0.2970 0.05500

13000 31.1 25.82 80.87 0.3037 0.05494

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.5 16.84 55.88 0.2339 0.05552

8000 27.9 17.73 58.44 0.2410 0.05546

8500 28.3 18.59 60.99 0.2481 0.05540

9000 28.6 19.44 63.53 0.2553 0.05534

9500 29.0 20.26 66.06 0.2623 0.05528

10000 29.3 21.06 68.59 0.2693 0.05522

10500 29.7 21.84 71.10 0.2764 0.05516

11000 30.1 22.60 73.62 0.2834 0.05511

11500 30.4 23.35 76.13 0.2904 0.05505

12000 30.8 24.08 78.63 0.2974 0.05499

12500 31.2 24.79 81.14 0.3044 0.05494

13000 31.5 25.49 83.63 0.3114 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.5 16.87 55.55 0.2330 0.05553

8000 27.8 17.76 58.08 0.2400 0.05547

8500 28.2 18.63 60.60 0.2471 0.05541

9000 28.6 19.47 63.12 0.2541 0.05535

9500 28.9 20.30 65.63 0.2611 0.05529

10000 29.3 21.10 68.14 0.2681 0.05523

10500 29.6 21.89 70.64 0.2751 0.05518

11000 30.0 22.66 73.14 0.2820 0.05512

11500 30.4 23.41 75.62 0.2890 0.05506

12000 30.7 24.14 78.10 0.2959 0.05500

12500 31.1 24.86 80.58 0.3029 0.05495

13000 31.4 25.56 83.06 0.3098 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.5 16.85 55.79 0.2336 0.05552

8000 27.9 17.74 58.34 0.2407 0.05546

8500 28.2 18.60 60.87 0.2478 0.05540

9000 28.6 19.45 63.41 0.2549 0.05534

9500 29.0 20.27 65.94 0.2619 0.05528

10000 29.3 21.07 68.46 0.2690 0.05523

10500 29.7 21.85 70.97 0.2760 0.05517

11000 30.1 22.62 73.48 0.2830 0.05511

11500 30.4 23.37 75.98 0.2900 0.05505

12000 30.8 24.10 78.48 0.2970 0.05499

12500 31.1 24.81 80.97 0.3040 0.05494

13000 31.5 25.51 83.47 0.3109 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.5 16.88 55.42 0.2326 0.05553

8000 27.8 17.78 57.94 0.2396 0.05547



8500 28.2 18.64 60.45 0.2467 0.05541

9000 28.5 19.49 62.97 0.2537 0.05535

9500 28.9 20.32 65.47 0.2606 0.05530

10000 29.3 21.12 67.97 0.2676 0.05524

10500 29.6 21.91 70.46 0.2746 0.05518

11000 30.0 22.68 72.94 0.2815 0.05512

11500 30.3 23.43 75.42 0.2884 0.05507

12000 30.7 24.16 77.90 0.2954 0.05501

12500 31.0 24.88 80.37 0.3023 0.05495

13000 31.4 25.58 82.84 0.3091 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.4 16.92 55.08 0.2316 0.05554

8000 27.8 17.81 57.58 0.2386 0.05548

8500 28.1 18.68 60.07 0.2456 0.05542

9000 28.5 19.53 62.56 0.2525 0.05537

9500 28.8 20.36 65.04 0.2595 0.05531

10000 29.2 21.17 67.53 0.2664 0.05525

10500 29.6 21.96 70.00 0.2733 0.05519

11000 29.9 22.73 72.46 0.2802 0.05513

11500 30.3 23.48 74.92 0.2870 0.05508

12000 30.6 24.22 77.37 0.2939 0.05502

12500 31.0 24.94 79.82 0.3008 0.05497

13000 31.3 25.65 82.26 0.3075 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.4 16.93 54.96 0.2314 0.05554

8000 27.7 17.82 57.46 0.2383 0.05548

8500 28.1 18.69 59.95 0.2452 0.05543

9000 28.5 19.54 62.44 0.2522 0.05537

9500 28.8 20.37 64.91 0.2591 0.05531

10000 29.2 21.18 67.37 0.2660 0.05526

10500 29.5 21.97 69.84 0.2729 0.05520

11000 29.9 22.75 72.30 0.2797 0.05514

11500 30.2 23.50 74.75 0.2866 0.05508

12000 30.6 24.24 77.20 0.2934 0.05502

12500 30.9 24.96 79.64 0.3002 0.05497

13000 31.3 25.67 82.08 0.3070 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.96 54.59 0.2303 0.05555

8000 27.7 17.86 57.07 0.2372 0.05549

8500 28.0 18.73 59.53 0.2441 0.05544

9000 28.4 19.59 61.99 0.2510 0.05538

9500 28.8 20.42 64.44 0.2578 0.05532

10000 29.1 21.23 66.89 0.2646 0.05527

10500 29.5 22.03 69.33 0.2714 0.05521

11000 29.8 22.81 71.76 0.2782 0.05515

11500 30.2 23.57 74.19 0.2850 0.05510

12000 30.5 24.31 76.62 0.2918 0.05504

12500 30.9 25.03 79.04 0.2986 0.05499

13000 31.2 25.75 81.45 0.3053 0.05493

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 16.99 54.25 0.2294 0.05555

8000 27.6 17.89 56.71 0.2362 0.05550

8500 28.0 18.77 59.15 0.2430 0.05544

9000 28.3 19.63 61.59 0.2498 0.05539

9500 28.7 20.46 64.02 0.2566 0.05533

10000 29.0 21.28 66.44 0.2634 0.05527

10500 29.4 22.08 68.86 0.2701 0.05522

11000 29.7 22.86 71.28 0.2769 0.05516

11500 30.1 23.62 73.68 0.2836 0.05511

12000 30.4 24.37 76.08 0.2903 0.05505

12500 30.8 25.10 78.49 0.2970 0.05500

13000 31.1 25.82 80.87 0.3037 0.05494

F350 DRW Crew Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 26.6 17.40 55.72 0.2321 0.05300

8000 27.0 18.30 58.27 0.2392 0.05294

8500 27.4 19.19 60.82 0.2463 0.05288

9000 27.7 20.05 63.36 0.2535 0.05282

9500 28.1 20.89 65.89 0.2605 0.05276

10000 28.5 21.70 68.42 0.2676 0.05270

10500 28.8 22.50 70.94 0.2746 0.05264

11000 29.2 23.28 73.46 0.2817 0.05259

11500 29.6 24.04 75.96 0.2886 0.05253

12000 29.9 24.78 78.46 0.2956 0.05247

12500 30.3 25.51 80.97 0.3026 0.05242

13000 30.6 26.22 83.46 0.3096 0.05236

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 26.6 17.43 55.38 0.2312 0.05301

8000 27.0 18.34 57.91 0.2382 0.05295

8500 27.3 19.23 60.44 0.2453 0.05289

9000 27.7 20.09 62.95 0.2523 0.05283

9500 28.0 20.93 65.47 0.2593 0.05277

10000 28.4 21.75 67.97 0.2663 0.05271



10500 28.8 22.55 70.47 0.2733 0.05266

11000 29.1 23.34 72.97 0.2803 0.05260

11500 29.5 24.10 75.45 0.2872 0.05254

12000 29.8 24.85 77.93 0.2941 0.05248

12500 30.2 25.57 80.41 0.3011 0.05243

13000 30.6 26.29 82.89 0.3080 0.05237

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 26.6 17.41 55.62 0.2319 0.05300

8000 27.0 18.31 58.17 0.2390 0.05294

8500 27.4 19.20 60.71 0.2461 0.05288

9000 27.7 20.06 63.24 0.2531 0.05282

9500 28.1 20.90 65.77 0.2602 0.05276

10000 28.5 21.72 68.29 0.2672 0.05270

10500 28.8 22.52 70.80 0.2742 0.05265

11000 29.2 23.30 73.32 0.2812 0.05259

11500 29.5 24.06 75.82 0.2883 0.05253

12000 29.9 24.80 78.31 0.2952 0.05247

12500 30.3 25.53 80.81 0.3022 0.05242

13000 30.6 26.24 83.30 0.3092 0.05236

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 26.6 17.44 55.25 0.2308 0.05301

8000 26.9 18.35 57.77 0.2378 0.05295

8500 27.3 19.24 60.29 0.2449 0.05289

9000 27.7 20.11 62.80 0.2519 0.05283

9500 28.0 20.95 65.31 0.2589 0.05278

10000 28.4 21.77 67.80 0.2658 0.05272

10500 28.7 22.58 70.30 0.2728 0.05266

11000 29.1 23.36 72.78 0.2798 0.05260

11500 29.5 24.12 75.26 0.2867 0.05254

12000 29.8 24.87 77.73 0.2936 0.05249

12500 30.2 25.60 80.21 0.3005 0.05243

13000 30.5 26.32 82.67 0.3074 0.05237

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 26.5 17.47 54.91 0.2299 0.05301

8000 26.9 18.39 57.41 0.2369 0.05296

8500 27.2 19.28 59.91 0.2438 0.05290

9000 27.6 20.15 62.39 0.2508 0.05284

9500 28.0 20.99 64.88 0.2577 0.05279

10000 28.3 21.82 67.36 0.2646 0.05273

10500 28.7 22.63 69.83 0.2715 0.05267

11000 29.0 23.42 72.29 0.2784 0.05261

11500 29.4 24.18 74.75 0.2853 0.05256

12000 29.7 24.93 77.20 0.2921 0.05250

12500 30.1 25.67 79.65 0.2990 0.05245

13000 30.4 26.39 82.10 0.3058 0.05239

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 26.5 17.48 54.80 0.2296 0.05302

8000 26.9 18.40 57.29 0.2366 0.05296

8500 27.2 19.29 59.78 0.2435 0.05291

9000 27.6 20.16 62.27 0.2504 0.05285

9500 27.9 21.01 64.74 0.2573 0.05279

10000 28.3 21.84 67.21 0.2642 0.05273

10500 28.7 22.64 69.67 0.2711 0.05268

11000 29.0 23.43 72.13 0.2779 0.05262

11500 29.4 24.20 74.58 0.2848 0.05256

12000 29.7 24.96 77.03 0.2916 0.05250

12500 30.1 25.69 79.47 0.2985 0.05245

13000 30.4 26.41 81.91 0.3053 0.05239

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 26.5 17.52 54.43 0.2285 0.05303

8000 26.8 18.44 56.90 0.2354 0.05297

8500 27.2 19.33 59.36 0.2423 0.05292

9000 27.5 20.21 61.82 0.2492 0.05286

9500 27.9 21.06 64.28 0.2560 0.05280

10000 28.2 21.89 66.72 0.2629 0.05275

10500 28.6 22.70 69.16 0.2697 0.05269

11000 28.9 23.50 71.60 0.2765 0.05263

11500 29.3 24.27 74.02 0.2833 0.05258

12000 29.6 25.03 76.45 0.2900 0.05252

12500 30.0 25.77 78.87 0.2968 0.05246

13000 30.3 26.49 81.28 0.3035 0.05241

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 26.4 17.55 54.09 0.2276 0.05303

8000 26.8 18.47 56.54 0.2344 0.05298

8500 27.1 19.37 58.98 0.2412 0.05292

9000 27.5 20.25 61.42 0.2480 0.05286

9500 27.8 21.11 63.86 0.2548 0.05281

10000 28.2 21.94 66.28 0.2616 0.05275

10500 28.5 22.76 68.69 0.2684 0.05270

11000 28.9 23.55 71.11 0.2751 0.05264

11500 29.2 24.33 73.51 0.2818 0.05259

12000 29.6 25.09 75.92 0.2885 0.05253



12500 29.9 25.83 78.32 0.2952 0.05247

13000 30.2 26.56 80.71 0.3019 0.05242

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 26.6 17.40 55.72 0.2321 0.05300

8000 27.0 18.30 58.27 0.2392 0.05294

8500 27.4 19.19 60.82 0.2463 0.05288

9000 27.7 20.05 63.36 0.2535 0.05282

9500 28.1 20.89 65.89 0.2605 0.05276

10000 28.5 21.70 68.42 0.2676 0.05270

10500 28.8 22.50 70.94 0.2746 0.05264

11000 29.2 23.28 73.46 0.2817 0.05259

11500 29.6 24.04 75.96 0.2886 0.05253

12000 29.9 24.78 78.46 0.2956 0.05247

12500 30.3 25.51 80.97 0.3026 0.05242

13000 30.6 26.22 83.46 0.3096 0.05236

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 26.6 17.43 55.38 0.2312 0.05301

8000 27.0 18.34 57.91 0.2382 0.05295

8500 27.3 19.23 60.44 0.2453 0.05289

9000 27.7 20.09 62.95 0.2523 0.05283

9500 28.0 20.93 65.47 0.2593 0.05277

10000 28.4 21.75 67.97 0.2663 0.05271

10500 28.8 22.55 70.47 0.2733 0.05266

11000 29.1 23.34 72.97 0.2803 0.05260

11500 29.5 24.10 75.45 0.2872 0.05254

12000 29.8 24.85 77.93 0.2941 0.05248

12500 30.2 25.57 80.41 0.3011 0.05243

13000 30.6 26.29 82.89 0.3080 0.05237

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 26.6 17.41 55.62 0.2319 0.05300

8000 27.0 18.31 58.17 0.2390 0.05294

8500 27.4 19.20 60.71 0.2461 0.05288

9000 27.7 20.06 63.24 0.2531 0.05282

9500 28.1 20.90 65.77 0.2602 0.05276

10000 28.5 21.72 68.29 0.2672 0.05270

10500 28.8 22.52 70.80 0.2742 0.05265

11000 29.2 23.30 73.32 0.2812 0.05259

11500 29.5 24.06 75.82 0.2883 0.05253

12000 29.9 24.80 78.31 0.2952 0.05247

12500 30.3 25.53 80.81 0.3022 0.05242

13000 30.6 26.24 83.30 0.3092 0.05236

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 26.6 17.44 55.25 0.2308 0.05301

8000 26.9 18.35 57.77 0.2378 0.05295

8500 27.3 19.24 60.29 0.2449 0.05289

9000 27.7 20.11 62.80 0.2519 0.05283

9500 28.0 20.95 65.31 0.2589 0.05278

10000 28.4 21.77 67.80 0.2658 0.05272

10500 28.7 22.58 70.30 0.2728 0.05266

11000 29.1 23.36 72.78 0.2798 0.05260

11500 29.5 24.12 75.26 0.2867 0.05254

12000 29.8 24.87 77.73 0.2936 0.05249

12500 30.2 25.60 80.21 0.3005 0.05243

13000 30.5 26.32 82.67 0.3074 0.05237

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 26.5 17.47 54.91 0.2299 0.05301

8000 26.9 18.39 57.41 0.2369 0.05296

8500 27.2 19.28 59.91 0.2438 0.05290

9000 27.6 20.15 62.39 0.2508 0.05284

9500 28.0 20.99 64.88 0.2577 0.05279

10000 28.3 21.82 67.36 0.2646 0.05273

10500 28.7 22.63 69.83 0.2715 0.05267

11000 29.0 23.42 72.29 0.2784 0.05261

11500 29.4 24.18 74.75 0.2853 0.05256

12000 29.7 24.93 77.20 0.2921 0.05250

12500 30.1 25.67 79.65 0.2990 0.05245

13000 30.4 26.39 82.10 0.3058 0.05239

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 26.5 17.48 54.80 0.2296 0.05302

8000 26.9 18.40 57.29 0.2366 0.05296

8500 27.2 19.29 59.78 0.2435 0.05291

9000 27.6 20.16 62.27 0.2504 0.05285

9500 27.9 21.01 64.74 0.2573 0.05279

10000 28.3 21.84 67.21 0.2642 0.05273

10500 28.7 22.64 69.67 0.2711 0.05268

11000 29.0 23.43 72.13 0.2779 0.05262

11500 29.4 24.20 74.58 0.2848 0.05256

12000 29.7 24.96 77.03 0.2916 0.05250

12500 30.1 25.69 79.47 0.2985 0.05245

13000 30.4 26.41 81.91 0.3053 0.05239

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 26.5 17.52 54.43 0.2285 0.05303

8000 26.8 18.44 56.90 0.2354 0.05297



8500 27.2 19.33 59.36 0.2423 0.05292

9000 27.5 20.21 61.82 0.2492 0.05286

9500 27.9 21.06 64.28 0.2560 0.05280

10000 28.2 21.89 66.72 0.2629 0.05275

10500 28.6 22.70 69.16 0.2697 0.05269

11000 28.9 23.50 71.60 0.2765 0.05263

11500 29.3 24.27 74.02 0.2833 0.05258

12000 29.6 25.03 76.45 0.2900 0.05252

12500 30.0 25.77 78.87 0.2968 0.05246

13000 30.3 26.49 81.28 0.3035 0.05241

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 26.4 17.55 54.09 0.2276 0.05303

8000 26.8 18.47 56.54 0.2344 0.05298

8500 27.1 19.37 58.98 0.2412 0.05292

9000 27.5 20.25 61.42 0.2480 0.05286

9500 27.8 21.11 63.86 0.2548 0.05281

10000 28.2 21.94 66.28 0.2616 0.05275

10500 28.5 22.76 68.69 0.2684 0.05270

11000 28.9 23.55 71.11 0.2751 0.05264

11500 29.2 24.33 73.51 0.2818 0.05259

12000 29.6 25.09 75.92 0.2885 0.05253

12500 29.9 25.83 78.32 0.2952 0.05247

13000 30.2 26.56 80.71 0.3019 0.05242

F350 DRW Super Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.5 16.84 55.88 0.2339 0.05552

8000 27.9 17.73 58.44 0.2410 0.05546

8500 28.3 18.59 60.99 0.2481 0.05540

9000 28.6 19.44 63.53 0.2553 0.05534

9500 29.0 20.26 66.06 0.2623 0.05528

10000 29.3 21.06 68.59 0.2693 0.05522

10500 29.7 21.84 71.10 0.2764 0.05516

11000 30.1 22.60 73.62 0.2834 0.05511

11500 30.4 23.35 76.13 0.2904 0.05505

12000 30.8 24.08 78.63 0.2974 0.05499

12500 31.2 24.79 81.14 0.3044 0.05494

13000 31.5 25.49 83.63 0.3114 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.5 16.87 55.55 0.2330 0.05553

8000 27.8 17.76 58.08 0.2400 0.05547

8500 28.2 18.63 60.60 0.2471 0.05541

9000 28.6 19.47 63.12 0.2541 0.05535

9500 28.9 20.30 65.63 0.2611 0.05529

10000 29.3 21.10 68.14 0.2681 0.05523

10500 29.6 21.89 70.64 0.2751 0.05518

11000 30.0 22.66 73.14 0.2820 0.05512

11500 30.4 23.41 75.62 0.2890 0.05506

12000 30.7 24.14 78.10 0.2959 0.05500

12500 31.1 24.86 80.58 0.3029 0.05495

13000 31.4 25.56 83.06 0.3098 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.5 16.85 55.79 0.2336 0.05552

8000 27.9 17.74 58.34 0.2407 0.05546

8500 28.2 18.60 60.87 0.2478 0.05540

9000 28.6 19.45 63.41 0.2549 0.05534

9500 29.0 20.27 65.94 0.2619 0.05528

10000 29.3 21.07 68.46 0.2690 0.05523

10500 29.7 21.85 70.97 0.2760 0.05517

11000 30.1 22.62 73.48 0.2830 0.05511

11500 30.4 23.37 75.98 0.2900 0.05505

12000 30.8 24.10 78.48 0.2970 0.05499

12500 31.1 24.81 80.97 0.3040 0.05494

13000 31.5 25.51 83.47 0.3109 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.5 16.88 55.42 0.2326 0.05553

8000 27.8 17.78 57.94 0.2396 0.05547

8500 28.2 18.64 60.45 0.2467 0.05541

9000 28.5 19.49 62.97 0.2537 0.05535

9500 28.9 20.32 65.47 0.2606 0.05530

10000 29.3 21.12 67.97 0.2676 0.05524

10500 29.6 21.91 70.46 0.2746 0.05518

11000 30.0 22.68 72.94 0.2815 0.05512

11500 30.3 23.43 75.42 0.2884 0.05507

12000 30.7 24.16 77.90 0.2954 0.05501

12500 31.0 24.88 80.37 0.3023 0.05495

13000 31.4 25.58 82.84 0.3091 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.4 16.92 55.08 0.2316 0.05554

8000 27.8 17.81 57.58 0.2386 0.05548

8500 28.1 18.68 60.07 0.2456 0.05542

9000 28.5 19.53 62.56 0.2525 0.05537

9500 28.8 20.36 65.04 0.2595 0.05531

10000 29.2 21.17 67.53 0.2664 0.05525



10500 29.6 21.96 70.00 0.2733 0.05519

11000 29.9 22.73 72.46 0.2802 0.05513

11500 30.3 23.48 74.92 0.2870 0.05508

12000 30.6 24.22 77.37 0.2939 0.05502

12500 31.0 24.94 79.82 0.3008 0.05497

13000 31.3 25.65 82.26 0.3075 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.4 16.93 54.96 0.2314 0.05554

8000 27.7 17.82 57.46 0.2383 0.05548

8500 28.1 18.69 59.95 0.2452 0.05543

9000 28.5 19.54 62.44 0.2522 0.05537

9500 28.8 20.37 64.91 0.2591 0.05531

10000 29.2 21.18 67.37 0.2660 0.05526

10500 29.5 21.97 69.84 0.2729 0.05520

11000 29.9 22.75 72.30 0.2797 0.05514

11500 30.2 23.50 74.75 0.2866 0.05508

12000 30.6 24.24 77.20 0.2934 0.05502

12500 30.9 24.96 79.64 0.3002 0.05497

13000 31.3 25.67 82.08 0.3070 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.96 54.59 0.2303 0.05555

8000 27.7 17.86 57.07 0.2372 0.05549

8500 28.0 18.73 59.53 0.2441 0.05544

9000 28.4 19.59 61.99 0.2510 0.05538

9500 28.8 20.42 64.44 0.2578 0.05532

10000 29.1 21.23 66.89 0.2646 0.05527

10500 29.5 22.03 69.33 0.2714 0.05521

11000 29.8 22.81 71.76 0.2782 0.05515

11500 30.2 23.57 74.19 0.2850 0.05510

12000 30.5 24.31 76.62 0.2918 0.05504

12500 30.9 25.03 79.04 0.2986 0.05499

13000 31.2 25.75 81.45 0.3053 0.05493

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 16.99 54.25 0.2294 0.05555

8000 27.6 17.89 56.71 0.2362 0.05550

8500 28.0 18.77 59.15 0.2430 0.05544

9000 28.3 19.63 61.59 0.2498 0.05539

9500 28.7 20.46 64.02 0.2566 0.05533

10000 29.0 21.28 66.44 0.2634 0.05527

10500 29.4 22.08 68.86 0.2701 0.05522

11000 29.7 22.86 71.28 0.2769 0.05516

11500 30.1 23.62 73.68 0.2836 0.05511

12000 30.4 24.37 76.08 0.2903 0.05505

12500 30.8 25.10 78.49 0.2970 0.05500

13000 31.1 25.82 80.87 0.3037 0.05494

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 27.5 16.84 55.88 0.2339 0.05552

8000 27.9 17.73 58.44 0.2410 0.05546

8500 28.3 18.59 60.99 0.2481 0.05540

9000 28.6 19.44 63.53 0.2553 0.05534

9500 29.0 20.26 66.06 0.2623 0.05528

10000 29.3 21.06 68.59 0.2693 0.05522

10500 29.7 21.84 71.10 0.2764 0.05516

11000 30.1 22.60 73.62 0.2834 0.05511

11500 30.4 23.35 76.13 0.2904 0.05505

12000 30.8 24.08 78.63 0.2974 0.05499

12500 31.2 24.79 81.14 0.3044 0.05494

13000 31.5 25.49 83.63 0.3114 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 27.5 16.87 55.55 0.2330 0.05553

8000 27.8 17.76 58.08 0.2400 0.05547

8500 28.2 18.63 60.60 0.2471 0.05541

9000 28.6 19.47 63.12 0.2541 0.05535

9500 28.9 20.30 65.63 0.2611 0.05529

10000 29.3 21.10 68.14 0.2681 0.05523

10500 29.6 21.89 70.64 0.2751 0.05518

11000 30.0 22.66 73.14 0.2820 0.05512

11500 30.4 23.41 75.62 0.2890 0.05506

12000 30.7 24.14 78.10 0.2959 0.05500

12500 31.1 24.86 80.58 0.3029 0.05495

13000 31.4 25.56 83.06 0.3098 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 27.5 16.85 55.79 0.2336 0.05552

8000 27.9 17.74 58.34 0.2407 0.05546

8500 28.2 18.60 60.87 0.2478 0.05540

9000 28.6 19.45 63.41 0.2549 0.05534

9500 29.0 20.27 65.94 0.2619 0.05528

10000 29.3 21.07 68.46 0.2690 0.05523

10500 29.7 21.85 70.97 0.2760 0.05517

11000 30.1 22.62 73.48 0.2830 0.05511

11500 30.4 23.37 75.98 0.2900 0.05505

12000 30.8 24.10 78.48 0.2970 0.05499



12500 31.1 24.81 80.97 0.3040 0.05494

13000 31.5 25.51 83.47 0.3109 0.05488

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 27.5 16.88 55.42 0.2326 0.05553

8000 27.8 17.78 57.94 0.2396 0.05547

8500 28.2 18.64 60.45 0.2467 0.05541

9000 28.5 19.49 62.97 0.2537 0.05535

9500 28.9 20.32 65.47 0.2606 0.05530

10000 29.3 21.12 67.97 0.2676 0.05524

10500 29.6 21.91 70.46 0.2746 0.05518

11000 30.0 22.68 72.94 0.2815 0.05512

11500 30.3 23.43 75.42 0.2884 0.05507

12000 30.7 24.16 77.90 0.2954 0.05501

12500 31.0 24.88 80.37 0.3023 0.05495

13000 31.4 25.58 82.84 0.3091 0.05489

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 27.4 16.92 55.08 0.2316 0.05554

8000 27.8 17.81 57.58 0.2386 0.05548

8500 28.1 18.68 60.07 0.2456 0.05542

9000 28.5 19.53 62.56 0.2525 0.05537

9500 28.8 20.36 65.04 0.2595 0.05531

10000 29.2 21.17 67.53 0.2664 0.05525

10500 29.6 21.96 70.00 0.2733 0.05519

11000 29.9 22.73 72.46 0.2802 0.05513

11500 30.3 23.48 74.92 0.2870 0.05508

12000 30.6 24.22 77.37 0.2939 0.05502

12500 31.0 24.94 79.82 0.3008 0.05497

13000 31.3 25.65 82.26 0.3075 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 27.4 16.93 54.96 0.2314 0.05554

8000 27.7 17.82 57.46 0.2383 0.05548

8500 28.1 18.69 59.95 0.2452 0.05543

9000 28.5 19.54 62.44 0.2522 0.05537

9500 28.8 20.37 64.91 0.2591 0.05531

10000 29.2 21.18 67.37 0.2660 0.05526

10500 29.5 21.97 69.84 0.2729 0.05520

11000 29.9 22.75 72.30 0.2797 0.05514

11500 30.2 23.50 74.75 0.2866 0.05508

12000 30.6 24.24 77.20 0.2934 0.05502

12500 30.9 24.96 79.64 0.3002 0.05497

13000 31.3 25.67 82.08 0.3070 0.05491

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.96 54.59 0.2303 0.05555

8000 27.7 17.86 57.07 0.2372 0.05549

8500 28.0 18.73 59.53 0.2441 0.05544

9000 28.4 19.59 61.99 0.2510 0.05538

9500 28.8 20.42 64.44 0.2578 0.05532

10000 29.1 21.23 66.89 0.2646 0.05527

10500 29.5 22.03 69.33 0.2714 0.05521

11000 29.8 22.81 71.76 0.2782 0.05515

11500 30.2 23.57 74.19 0.2850 0.05510

12000 30.5 24.31 76.62 0.2918 0.05504

12500 30.9 25.03 79.04 0.2986 0.05499

13000 31.2 25.75 81.45 0.3053 0.05493

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 16.99 54.25 0.2294 0.05555

8000 27.6 17.89 56.71 0.2362 0.05550

8500 28.0 18.77 59.15 0.2430 0.05544

9000 28.3 19.63 61.59 0.2498 0.05539

9500 28.7 20.46 64.02 0.2566 0.05533

10000 29.0 21.28 66.44 0.2634 0.05527

10500 29.4 22.08 68.86 0.2701 0.05522

11000 29.7 22.86 71.28 0.2769 0.05516

11500 30.1 23.62 73.68 0.2836 0.05511

12000 30.4 24.37 76.08 0.2903 0.05505

12500 30.8 25.10 78.49 0.2970 0.05500

13000 31.1 25.82 80.87 0.3037 0.05494

F350 DRW Regular Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.91 53.95 0.2489 0.05567

8000 27.8 17.81 56.28 0.2567 0.05562

8500 28.1 18.70 58.59 0.2643 0.05557

9000 28.4 19.56 60.89 0.2720 0.05552

9500 28.8 20.40 63.18 0.2796 0.05547

10000 29.1 21.22 65.46 0.2871 0.05543

10500 29.5 22.03 67.73 0.2947 0.05538

11000 29.8 22.82 69.99 0.3022 0.05534

11500 30.1 23.59 72.24 0.3097 0.05529

12000 30.5 24.35 74.48 0.3171 0.05524

12500 30.8 25.09 76.71 0.3246 0.05520

13000 31.1 25.81 78.94 0.3319 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.93 53.74 0.2482 0.05567

8000 27.7 17.84 56.05 0.2559 0.05562



8500 28.1 18.72 58.35 0.2635 0.05558

9000 28.4 19.58 60.64 0.2711 0.05553

9500 28.7 20.43 62.91 0.2787 0.05548

10000 29.1 21.25 65.18 0.2862 0.05543

10500 29.4 22.06 67.44 0.2937 0.05538

11000 29.7 22.85 69.69 0.3012 0.05534

11500 30.1 23.63 71.93 0.3086 0.05530

12000 30.4 24.39 74.15 0.3160 0.05525

12500 30.7 25.13 76.37 0.3234 0.05520

13000 31.1 25.86 78.59 0.3308 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.92 53.88 0.2486 0.05567

8000 27.7 17.82 56.20 0.2564 0.05562

8500 28.1 18.70 58.51 0.2641 0.05557

9000 28.4 19.57 60.81 0.2717 0.05552

9500 28.8 20.41 63.10 0.2793 0.05548

10000 29.1 21.23 65.37 0.2868 0.05543

10500 29.4 22.04 67.63 0.2944 0.05538

11000 29.8 22.83 69.89 0.3019 0.05533

11500 30.1 23.60 72.14 0.3093 0.05529

12000 30.4 24.36 74.38 0.3168 0.05524

12500 30.8 25.10 76.60 0.3242 0.05520

13000 31.1 25.83 78.83 0.3316 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.94 53.65 0.2479 0.05567

8000 27.7 17.85 55.95 0.2556 0.05562

8500 28.0 18.73 58.25 0.2632 0.05557

9000 28.4 19.59 60.53 0.2708 0.05553

9500 28.7 20.44 62.81 0.2783 0.05548

10000 29.1 21.27 65.07 0.2858 0.05544

10500 29.4 22.08 67.32 0.2933 0.05539

11000 29.7 22.87 69.56 0.3008 0.05534

11500 30.1 23.64 71.79 0.3082 0.05530

12000 30.4 24.40 74.02 0.3156 0.05525

12500 30.7 25.15 76.23 0.3230 0.05521

13000 31.0 25.88 78.44 0.3303 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.96 53.43 0.2472 0.05568

8000 27.7 17.87 55.73 0.2548 0.05563

8500 28.0 18.75 58.01 0.2624 0.05558

9000 28.3 19.62 60.28 0.2700 0.05553

9500 28.7 20.47 62.54 0.2774 0.05549

10000 29.0 21.30 64.79 0.2849 0.05544

10500 29.4 22.11 67.02 0.2923 0.05540

11000 29.7 22.90 69.26 0.2998 0.05535

11500 30.0 23.68 71.48 0.3071 0.05531

12000 30.3 24.44 73.69 0.3145 0.05526

12500 30.7 25.19 75.89 0.3218 0.05521

13000 31.0 25.92 78.09 0.3291 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.97 53.34 0.2469 0.05568

8000 27.7 17.88 55.64 0.2545 0.05563

8500 28.0 18.76 57.91 0.2620 0.05558

9000 28.3 19.63 60.17 0.2696 0.05554

9500 28.7 20.48 62.43 0.2771 0.05549

10000 29.0 21.31 64.67 0.2845 0.05544

10500 29.3 22.12 66.91 0.2919 0.05540

11000 29.7 22.92 69.13 0.2993 0.05535

11500 30.0 23.70 71.35 0.3067 0.05530

12000 30.3 24.46 73.55 0.3140 0.05526

12500 30.6 25.21 75.75 0.3214 0.05521

13000 31.0 25.94 77.94 0.3287 0.05517

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.99 53.11 0.2461 0.05568

8000 27.6 17.90 55.39 0.2537 0.05563

8500 28.0 18.79 57.65 0.2612 0.05558

9000 28.3 19.66 59.90 0.2687 0.05554

9500 28.6 20.51 62.14 0.2761 0.05549

10000 29.0 21.34 64.37 0.2835 0.05545

10500 29.3 22.16 66.59 0.2909 0.05540

11000 29.6 22.96 68.80 0.2983 0.05536

11500 29.9 23.74 71.00 0.3055 0.05531

12000 30.3 24.50 73.19 0.3128 0.05527

12500 30.6 25.25 75.38 0.3201 0.05522

13000 30.9 25.99 77.56 0.3274 0.05518

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 17.01 52.90 0.2454 0.05569

8000 27.6 17.92 55.16 0.2529 0.05564

8500 27.9 18.81 57.41 0.2604 0.05559

9000 28.3 19.69 59.65 0.2678 0.05555

9500 28.6 20.54 61.87 0.2752 0.05550

10000 28.9 21.37 64.09 0.2826 0.05545



10500 29.2 22.19 66.30 0.2899 0.05541

11000 29.6 22.99 68.49 0.2972 0.05536

11500 29.9 23.77 70.68 0.3045 0.05532

12000 30.2 24.54 72.86 0.3118 0.05528

12500 30.5 25.29 75.04 0.3190 0.05523

13000 30.9 26.03 77.20 0.3262 0.05519

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.91 53.95 0.2489 0.05567

8000 27.8 17.81 56.28 0.2567 0.05562

8500 28.1 18.70 58.59 0.2643 0.05557

9000 28.4 19.56 60.89 0.2720 0.05552

9500 28.8 20.40 63.18 0.2796 0.05547

10000 29.1 21.22 65.46 0.2871 0.05543

10500 29.5 22.03 67.73 0.2947 0.05538

11000 29.8 22.82 69.99 0.3022 0.05534

11500 30.1 23.59 72.24 0.3097 0.05529

12000 30.5 24.35 74.48 0.3171 0.05524

12500 30.8 25.09 76.71 0.3246 0.05520

13000 31.1 25.81 78.94 0.3319 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.93 53.74 0.2482 0.05567

8000 27.7 17.84 56.05 0.2559 0.05562

8500 28.1 18.72 58.35 0.2635 0.05558

9000 28.4 19.58 60.64 0.2711 0.05553

9500 28.7 20.43 62.91 0.2787 0.05548

10000 29.1 21.25 65.18 0.2862 0.05543

10500 29.4 22.06 67.44 0.2937 0.05538

11000 29.7 22.85 69.69 0.3012 0.05534

11500 30.1 23.63 71.93 0.3086 0.05530

12000 30.4 24.39 74.15 0.3160 0.05525

12500 30.7 25.13 76.37 0.3234 0.05520

13000 31.1 25.86 78.59 0.3308 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.92 53.88 0.2486 0.05567

8000 27.7 17.82 56.20 0.2564 0.05562

8500 28.1 18.70 58.51 0.2641 0.05557

9000 28.4 19.57 60.81 0.2717 0.05552

9500 28.8 20.41 63.10 0.2793 0.05548

10000 29.1 21.23 65.37 0.2868 0.05543

10500 29.4 22.04 67.63 0.2944 0.05538

11000 29.8 22.83 69.89 0.3019 0.05533

11500 30.1 23.60 72.14 0.3093 0.05529

12000 30.4 24.36 74.38 0.3168 0.05524

12500 30.8 25.10 76.60 0.3242 0.05520

13000 31.1 25.83 78.83 0.3316 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.94 53.65 0.2479 0.05567

8000 27.7 17.85 55.95 0.2556 0.05562

8500 28.0 18.73 58.25 0.2632 0.05557

9000 28.4 19.59 60.53 0.2708 0.05553

9500 28.7 20.44 62.81 0.2783 0.05548

10000 29.1 21.27 65.07 0.2858 0.05544

10500 29.4 22.08 67.32 0.2933 0.05539

11000 29.7 22.87 69.56 0.3008 0.05534

11500 30.1 23.64 71.79 0.3082 0.05530

12000 30.4 24.40 74.02 0.3156 0.05525

12500 30.7 25.15 76.23 0.3230 0.05521

13000 31.0 25.88 78.44 0.3303 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.96 53.43 0.2472 0.05568

8000 27.7 17.87 55.73 0.2548 0.05563

8500 28.0 18.75 58.01 0.2624 0.05558

9000 28.3 19.62 60.28 0.2700 0.05553

9500 28.7 20.47 62.54 0.2774 0.05549

10000 29.0 21.30 64.79 0.2849 0.05544

10500 29.4 22.11 67.02 0.2923 0.05540

11000 29.7 22.90 69.26 0.2998 0.05535

11500 30.0 23.68 71.48 0.3071 0.05531

12000 30.3 24.44 73.69 0.3145 0.05526

12500 30.7 25.19 75.89 0.3218 0.05521

13000 31.0 25.92 78.09 0.3291 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.97 53.34 0.2469 0.05568

8000 27.7 17.88 55.64 0.2545 0.05563

8500 28.0 18.76 57.91 0.2620 0.05558

9000 28.3 19.63 60.17 0.2696 0.05554

9500 28.7 20.48 62.43 0.2771 0.05549

10000 29.0 21.31 64.67 0.2845 0.05544

10500 29.3 22.12 66.91 0.2919 0.05540

11000 29.7 22.92 69.13 0.2993 0.05535

11500 30.0 23.70 71.35 0.3067 0.05530

12000 30.3 24.46 73.55 0.3140 0.05526



12500 30.6 25.21 75.75 0.3214 0.05521

13000 31.0 25.94 77.94 0.3287 0.05517

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.99 53.11 0.2461 0.05568

8000 27.6 17.90 55.39 0.2537 0.05563

8500 28.0 18.79 57.65 0.2612 0.05558

9000 28.3 19.66 59.90 0.2687 0.05554

9500 28.6 20.51 62.14 0.2761 0.05549

10000 29.0 21.34 64.37 0.2835 0.05545

10500 29.3 22.16 66.59 0.2909 0.05540

11000 29.6 22.96 68.80 0.2983 0.05536

11500 29.9 23.74 71.00 0.3055 0.05531

12000 30.3 24.50 73.19 0.3128 0.05527

12500 30.6 25.25 75.38 0.3201 0.05522

13000 30.9 25.99 77.56 0.3274 0.05518

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 17.01 52.90 0.2454 0.05569

8000 27.6 17.92 55.16 0.2529 0.05564

8500 27.9 18.81 57.41 0.2604 0.05559

9000 28.3 19.69 59.65 0.2678 0.05555

9500 28.6 20.54 61.87 0.2752 0.05550

10000 28.9 21.37 64.09 0.2826 0.05545

10500 29.2 22.19 66.30 0.2899 0.05541

11000 29.6 22.99 68.49 0.2972 0.05536

11500 29.9 23.77 70.68 0.3045 0.05532

12000 30.2 24.54 72.86 0.3118 0.05528

12500 30.5 25.29 75.04 0.3190 0.05523

13000 30.9 26.03 77.20 0.3262 0.05519

F350 DRW Crew Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 26.5 17.47 53.78 0.2471 0.05315

8000 26.9 18.39 56.11 0.2549 0.05310

8500 27.2 19.30 58.43 0.2625 0.05305

9000 27.6 20.18 60.72 0.2702 0.05300

9500 27.9 21.04 63.01 0.2778 0.05295

10000 28.2 21.88 65.29 0.2854 0.05291

10500 28.6 22.70 67.56 0.2929 0.05286

11000 28.9 23.51 69.82 0.3004 0.05282

11500 29.3 24.30 72.07 0.3079 0.05277

12000 29.6 25.07 74.32 0.3154 0.05272

12500 29.9 25.82 76.55 0.3228 0.05268

13000 30.2 26.56 78.78 0.3302 0.05263

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 26.5 17.49 53.57 0.2464 0.05315

8000 26.8 18.42 55.88 0.2541 0.05310

8500 27.2 19.32 58.18 0.2617 0.05305

9000 27.5 20.21 60.47 0.2694 0.05301

9500 27.9 21.07 62.75 0.2769 0.05296

10000 28.2 21.91 65.01 0.2845 0.05291

10500 28.5 22.74 67.27 0.2919 0.05286

11000 28.9 23.55 69.52 0.2994 0.05282

11500 29.2 24.34 71.76 0.3068 0.05278

12000 29.5 25.11 73.99 0.3143 0.05273

12500 29.9 25.87 76.21 0.3216 0.05268

13000 30.2 26.61 78.42 0.3290 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 26.5 17.48 53.71 0.2469 0.05314

8000 26.9 18.40 56.04 0.2546 0.05310

8500 27.2 19.30 58.35 0.2623 0.05305

9000 27.6 20.19 60.65 0.2699 0.05300

9500 27.9 21.05 62.93 0.2775 0.05295

10000 28.2 21.89 65.20 0.2851 0.05291

10500 28.6 22.71 67.47 0.2926 0.05286

11000 28.9 23.52 69.72 0.3001 0.05281

11500 29.2 24.31 71.97 0.3075 0.05277

12000 29.6 25.08 74.21 0.3150 0.05272

12500 29.9 25.84 76.44 0.3224 0.05268

13000 30.2 26.58 78.66 0.3298 0.05263

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 26.5 17.50 53.48 0.2461 0.05315

8000 26.8 18.43 55.79 0.2538 0.05310

8500 27.2 19.33 58.08 0.2614 0.05305

9000 27.5 20.22 60.37 0.2690 0.05301

9500 27.8 21.08 62.64 0.2765 0.05296

10000 28.2 21.93 64.90 0.2841 0.05292

10500 28.5 22.75 67.15 0.2916 0.05287

11000 28.9 23.56 69.39 0.2990 0.05282

11500 29.2 24.35 71.62 0.3064 0.05277

12000 29.5 25.13 73.85 0.3138 0.05273

12500 29.8 25.88 76.07 0.3212 0.05269

13000 30.2 26.63 78.28 0.3285 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 26.5 17.52 53.26 0.2454 0.05316

8000 26.8 18.45 55.56 0.2530 0.05311



8500 27.1 19.36 57.84 0.2606 0.05306

9000 27.5 20.24 60.12 0.2682 0.05301

9500 27.8 21.11 62.37 0.2756 0.05297

10000 28.1 21.96 64.62 0.2832 0.05292

10500 28.5 22.79 66.86 0.2906 0.05288

11000 28.8 23.60 69.09 0.2980 0.05283

11500 29.1 24.39 71.31 0.3053 0.05278

12000 29.5 25.17 73.52 0.3127 0.05274

12500 29.8 25.93 75.73 0.3200 0.05269

13000 30.1 26.67 77.92 0.3273 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 26.4 17.53 53.18 0.2451 0.05315

8000 26.8 18.46 55.47 0.2527 0.05311

8500 27.1 19.37 57.75 0.2603 0.05306

9000 27.5 20.25 60.01 0.2678 0.05302

9500 27.8 21.12 62.26 0.2753 0.05297

10000 28.1 21.97 64.51 0.2828 0.05292

10500 28.5 22.80 66.74 0.2902 0.05288

11000 28.8 23.61 68.96 0.2975 0.05283

11500 29.1 24.41 71.18 0.3050 0.05278

12000 29.4 25.18 73.38 0.3123 0.05274

12500 29.8 25.95 75.58 0.3196 0.05269

13000 30.1 26.69 77.78 0.3269 0.05265

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 26.4 17.55 52.95 0.2443 0.05316

8000 26.7 18.48 55.22 0.2519 0.05311

8500 27.1 19.40 57.48 0.2594 0.05306

9000 27.4 20.29 59.73 0.2669 0.05302

9500 27.7 21.16 61.97 0.2743 0.05297

10000 28.1 22.01 64.20 0.2818 0.05293

10500 28.4 22.84 66.42 0.2892 0.05288

11000 28.7 23.65 68.64 0.2965 0.05284

11500 29.1 24.45 70.83 0.3038 0.05279

12000 29.4 25.23 73.02 0.3111 0.05275

12500 29.7 25.99 75.21 0.3183 0.05270

13000 30.0 26.74 77.39 0.3256 0.05266

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 26.4 17.57 52.73 0.2436 0.05317

8000 26.7 18.51 54.99 0.2511 0.05312

8500 27.0 19.42 57.24 0.2586 0.05307

9000 27.4 20.31 59.48 0.2661 0.05303

9500 27.7 21.19 61.71 0.2734 0.05298

10000 28.0 22.04 63.92 0.2808 0.05293

10500 28.4 22.87 66.13 0.2882 0.05289

11000 28.7 23.69 68.33 0.2955 0.05284

11500 29.0 24.49 70.51 0.3028 0.05280

12000 29.3 25.27 72.69 0.3100 0.05276

12500 29.7 26.04 74.87 0.3172 0.05271

13000 30.0 26.79 77.04 0.3244 0.05267

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 26.5 17.47 53.78 0.2471 0.05315

8000 26.9 18.39 56.11 0.2549 0.05310

8500 27.2 19.30 58.43 0.2625 0.05305

9000 27.6 20.18 60.72 0.2702 0.05300

9500 27.9 21.04 63.01 0.2778 0.05295

10000 28.2 21.88 65.29 0.2854 0.05291

10500 28.6 22.70 67.56 0.2929 0.05286

11000 28.9 23.51 69.82 0.3004 0.05282

11500 29.3 24.30 72.07 0.3079 0.05277

12000 29.6 25.07 74.32 0.3154 0.05272

12500 29.9 25.82 76.55 0.3228 0.05268

13000 30.2 26.56 78.78 0.3302 0.05263

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 26.5 17.49 53.57 0.2464 0.05315

8000 26.8 18.42 55.88 0.2541 0.05310

8500 27.2 19.32 58.18 0.2617 0.05305

9000 27.5 20.21 60.47 0.2694 0.05301

9500 27.9 21.07 62.75 0.2769 0.05296

10000 28.2 21.91 65.01 0.2845 0.05291

10500 28.5 22.74 67.27 0.2919 0.05286

11000 28.9 23.55 69.52 0.2994 0.05282

11500 29.2 24.34 71.76 0.3068 0.05278

12000 29.5 25.11 73.99 0.3143 0.05273

12500 29.9 25.87 76.21 0.3216 0.05268

13000 30.2 26.61 78.42 0.3290 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 26.5 17.48 53.71 0.2469 0.05314

8000 26.9 18.40 56.04 0.2546 0.05310

8500 27.2 19.30 58.35 0.2623 0.05305

9000 27.6 20.19 60.65 0.2699 0.05300

9500 27.9 21.05 62.93 0.2775 0.05295

10000 28.2 21.89 65.20 0.2851 0.05291



10500 28.6 22.71 67.47 0.2926 0.05286

11000 28.9 23.52 69.72 0.3001 0.05281

11500 29.2 24.31 71.97 0.3075 0.05277

12000 29.6 25.08 74.21 0.3150 0.05272

12500 29.9 25.84 76.44 0.3224 0.05268

13000 30.2 26.58 78.66 0.3298 0.05263

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 26.5 17.50 53.48 0.2461 0.05315

8000 26.8 18.43 55.79 0.2538 0.05310

8500 27.2 19.33 58.08 0.2614 0.05305

9000 27.5 20.22 60.37 0.2690 0.05301

9500 27.8 21.08 62.64 0.2765 0.05296

10000 28.2 21.93 64.90 0.2841 0.05292

10500 28.5 22.75 67.15 0.2916 0.05287

11000 28.9 23.56 69.39 0.2990 0.05282

11500 29.2 24.35 71.62 0.3064 0.05277

12000 29.5 25.13 73.85 0.3138 0.05273

12500 29.8 25.88 76.07 0.3212 0.05269

13000 30.2 26.63 78.28 0.3285 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 26.5 17.52 53.26 0.2454 0.05316

8000 26.8 18.45 55.56 0.2530 0.05311

8500 27.1 19.36 57.84 0.2606 0.05306

9000 27.5 20.24 60.12 0.2682 0.05301

9500 27.8 21.11 62.37 0.2756 0.05297

10000 28.1 21.96 64.62 0.2832 0.05292

10500 28.5 22.79 66.86 0.2906 0.05288

11000 28.8 23.60 69.09 0.2980 0.05283

11500 29.1 24.39 71.31 0.3053 0.05278

12000 29.5 25.17 73.52 0.3127 0.05274

12500 29.8 25.93 75.73 0.3200 0.05269

13000 30.1 26.67 77.92 0.3273 0.05264

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 26.4 17.53 53.18 0.2451 0.05315

8000 26.8 18.46 55.47 0.2527 0.05311

8500 27.1 19.37 57.75 0.2603 0.05306

9000 27.5 20.25 60.01 0.2678 0.05302

9500 27.8 21.12 62.26 0.2753 0.05297

10000 28.1 21.97 64.51 0.2828 0.05292

10500 28.5 22.80 66.74 0.2902 0.05288

11000 28.8 23.61 68.96 0.2975 0.05283

11500 29.1 24.41 71.18 0.3050 0.05278

12000 29.4 25.18 73.38 0.3123 0.05274

12500 29.8 25.95 75.58 0.3196 0.05269

13000 30.1 26.69 77.78 0.3269 0.05265

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 26.4 17.55 52.95 0.2443 0.05316

8000 26.7 18.48 55.22 0.2519 0.05311

8500 27.1 19.40 57.48 0.2594 0.05306

9000 27.4 20.29 59.73 0.2669 0.05302

9500 27.7 21.16 61.97 0.2743 0.05297

10000 28.1 22.01 64.20 0.2818 0.05293

10500 28.4 22.84 66.42 0.2892 0.05288

11000 28.7 23.65 68.64 0.2965 0.05284

11500 29.1 24.45 70.83 0.3038 0.05279

12000 29.4 25.23 73.02 0.3111 0.05275

12500 29.7 25.99 75.21 0.3183 0.05270

13000 30.0 26.74 77.39 0.3256 0.05266

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 26.4 17.57 52.73 0.2436 0.05317

8000 26.7 18.51 54.99 0.2511 0.05312

8500 27.0 19.42 57.24 0.2586 0.05307

9000 27.4 20.31 59.48 0.2661 0.05303

9500 27.7 21.19 61.71 0.2734 0.05298

10000 28.0 22.04 63.92 0.2808 0.05293

10500 28.4 22.87 66.13 0.2882 0.05289

11000 28.7 23.69 68.33 0.2955 0.05284

11500 29.0 24.49 70.51 0.3028 0.05280

12000 29.3 25.27 72.69 0.3100 0.05276

12500 29.7 26.04 74.87 0.3172 0.05271

13000 30.0 26.79 77.04 0.3244 0.05267

F350 DRW Super Cab Long (8') 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.91 53.95 0.2489 0.05567

8000 27.8 17.81 56.28 0.2567 0.05562

8500 28.1 18.70 58.59 0.2643 0.05557

9000 28.4 19.56 60.89 0.2720 0.05552

9500 28.8 20.40 63.18 0.2796 0.05547

10000 29.1 21.22 65.46 0.2871 0.05543

10500 29.5 22.03 67.73 0.2947 0.05538

11000 29.8 22.82 69.99 0.3022 0.05534

11500 30.1 23.59 72.24 0.3097 0.05529

12000 30.5 24.35 74.48 0.3171 0.05524



12500 30.8 25.09 76.71 0.3246 0.05520

13000 31.1 25.81 78.94 0.3319 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.93 53.74 0.2482 0.05567

8000 27.7 17.84 56.05 0.2559 0.05562

8500 28.1 18.72 58.35 0.2635 0.05558

9000 28.4 19.58 60.64 0.2711 0.05553

9500 28.7 20.43 62.91 0.2787 0.05548

10000 29.1 21.25 65.18 0.2862 0.05543

10500 29.4 22.06 67.44 0.2937 0.05538

11000 29.7 22.85 69.69 0.3012 0.05534

11500 30.1 23.63 71.93 0.3086 0.05530

12000 30.4 24.39 74.15 0.3160 0.05525

12500 30.7 25.13 76.37 0.3234 0.05520

13000 31.1 25.86 78.59 0.3308 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.92 53.88 0.2486 0.05567

8000 27.7 17.82 56.20 0.2564 0.05562

8500 28.1 18.70 58.51 0.2641 0.05557

9000 28.4 19.57 60.81 0.2717 0.05552

9500 28.8 20.41 63.10 0.2793 0.05548

10000 29.1 21.23 65.37 0.2868 0.05543

10500 29.4 22.04 67.63 0.2944 0.05538

11000 29.8 22.83 69.89 0.3019 0.05533

11500 30.1 23.60 72.14 0.3093 0.05529

12000 30.4 24.36 74.38 0.3168 0.05524

12500 30.8 25.10 76.60 0.3242 0.05520

13000 31.1 25.83 78.83 0.3316 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.94 53.65 0.2479 0.05567

8000 27.7 17.85 55.95 0.2556 0.05562

8500 28.0 18.73 58.25 0.2632 0.05557

9000 28.4 19.59 60.53 0.2708 0.05553

9500 28.7 20.44 62.81 0.2783 0.05548

10000 29.1 21.27 65.07 0.2858 0.05544

10500 29.4 22.08 67.32 0.2933 0.05539

11000 29.7 22.87 69.56 0.3008 0.05534

11500 30.1 23.64 71.79 0.3082 0.05530

12000 30.4 24.40 74.02 0.3156 0.05525

12500 30.7 25.15 76.23 0.3230 0.05521

13000 31.0 25.88 78.44 0.3303 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.96 53.43 0.2472 0.05568

8000 27.7 17.87 55.73 0.2548 0.05563

8500 28.0 18.75 58.01 0.2624 0.05558

9000 28.3 19.62 60.28 0.2700 0.05553

9500 28.7 20.47 62.54 0.2774 0.05549

10000 29.0 21.30 64.79 0.2849 0.05544

10500 29.4 22.11 67.02 0.2923 0.05540

11000 29.7 22.90 69.26 0.2998 0.05535

11500 30.0 23.68 71.48 0.3071 0.05531

12000 30.3 24.44 73.69 0.3145 0.05526

12500 30.7 25.19 75.89 0.3218 0.05521

13000 31.0 25.92 78.09 0.3291 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.97 53.34 0.2469 0.05568

8000 27.7 17.88 55.64 0.2545 0.05563

8500 28.0 18.76 57.91 0.2620 0.05558

9000 28.3 19.63 60.17 0.2696 0.05554

9500 28.7 20.48 62.43 0.2771 0.05549

10000 29.0 21.31 64.67 0.2845 0.05544

10500 29.3 22.12 66.91 0.2919 0.05540

11000 29.7 22.92 69.13 0.2993 0.05535

11500 30.0 23.70 71.35 0.3067 0.05530

12000 30.3 24.46 73.55 0.3140 0.05526

12500 30.6 25.21 75.75 0.3214 0.05521

13000 31.0 25.94 77.94 0.3287 0.05517

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.99 53.11 0.2461 0.05568

8000 27.6 17.90 55.39 0.2537 0.05563

8500 28.0 18.79 57.65 0.2612 0.05558

9000 28.3 19.66 59.90 0.2687 0.05554

9500 28.6 20.51 62.14 0.2761 0.05549

10000 29.0 21.34 64.37 0.2835 0.05545

10500 29.3 22.16 66.59 0.2909 0.05540

11000 29.6 22.96 68.80 0.2983 0.05536

11500 29.9 23.74 71.00 0.3055 0.05531

12000 30.3 24.50 73.19 0.3128 0.05527

12500 30.6 25.25 75.38 0.3201 0.05522

13000 30.9 25.99 77.56 0.3274 0.05518

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 17.01 52.90 0.2454 0.05569

8000 27.6 17.92 55.16 0.2529 0.05564



8500 27.9 18.81 57.41 0.2604 0.05559

9000 28.3 19.69 59.65 0.2678 0.05555

9500 28.6 20.54 61.87 0.2752 0.05550

10000 28.9 21.37 64.09 0.2826 0.05545

10500 29.2 22.19 66.30 0.2899 0.05541

11000 29.6 22.99 68.49 0.2972 0.05536

11500 29.9 23.77 70.68 0.3045 0.05532

12000 30.2 24.54 72.86 0.3118 0.05528

12500 30.5 25.29 75.04 0.3190 0.05523

13000 30.9 26.03 77.20 0.3262 0.05519

7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 27.4 16.91 53.95 0.2489 0.05567

8000 27.8 17.81 56.28 0.2567 0.05562

8500 28.1 18.70 58.59 0.2643 0.05557

9000 28.4 19.56 60.89 0.2720 0.05552

9500 28.8 20.40 63.18 0.2796 0.05547

10000 29.1 21.22 65.46 0.2871 0.05543

10500 29.5 22.03 67.73 0.2947 0.05538

11000 29.8 22.82 69.99 0.3022 0.05534

11500 30.1 23.59 72.24 0.3097 0.05529

12000 30.5 24.35 74.48 0.3171 0.05524

12500 30.8 25.09 76.71 0.3246 0.05520

13000 31.1 25.81 78.94 0.3319 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 27.4 16.93 53.74 0.2482 0.05567

8000 27.7 17.84 56.05 0.2559 0.05562

8500 28.1 18.72 58.35 0.2635 0.05558

9000 28.4 19.58 60.64 0.2711 0.05553

9500 28.7 20.43 62.91 0.2787 0.05548

10000 29.1 21.25 65.18 0.2862 0.05543

10500 29.4 22.06 67.44 0.2937 0.05538

11000 29.7 22.85 69.69 0.3012 0.05534

11500 30.1 23.63 71.93 0.3086 0.05530

12000 30.4 24.39 74.15 0.3160 0.05525

12500 30.7 25.13 76.37 0.3234 0.05520

13000 31.1 25.86 78.59 0.3308 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 27.4 16.92 53.88 0.2486 0.05567

8000 27.7 17.82 56.20 0.2564 0.05562

8500 28.1 18.70 58.51 0.2641 0.05557

9000 28.4 19.57 60.81 0.2717 0.05552

9500 28.8 20.41 63.10 0.2793 0.05548

10000 29.1 21.23 65.37 0.2868 0.05543

10500 29.4 22.04 67.63 0.2944 0.05538

11000 29.8 22.83 69.89 0.3019 0.05533

11500 30.1 23.60 72.14 0.3093 0.05529

12000 30.4 24.36 74.38 0.3168 0.05524

12500 30.8 25.10 76.60 0.3242 0.05520

13000 31.1 25.83 78.83 0.3316 0.05515

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 27.4 16.94 53.65 0.2479 0.05567

8000 27.7 17.85 55.95 0.2556 0.05562

8500 28.0 18.73 58.25 0.2632 0.05557

9000 28.4 19.59 60.53 0.2708 0.05553

9500 28.7 20.44 62.81 0.2783 0.05548

10000 29.1 21.27 65.07 0.2858 0.05544

10500 29.4 22.08 67.32 0.2933 0.05539

11000 29.7 22.87 69.56 0.3008 0.05534

11500 30.1 23.64 71.79 0.3082 0.05530

12000 30.4 24.40 74.02 0.3156 0.05525

12500 30.7 25.15 76.23 0.3230 0.05521

13000 31.0 25.88 78.44 0.3303 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 27.3 16.96 53.43 0.2472 0.05568

8000 27.7 17.87 55.73 0.2548 0.05563

8500 28.0 18.75 58.01 0.2624 0.05558

9000 28.3 19.62 60.28 0.2700 0.05553

9500 28.7 20.47 62.54 0.2774 0.05549

10000 29.0 21.30 64.79 0.2849 0.05544

10500 29.4 22.11 67.02 0.2923 0.05540

11000 29.7 22.90 69.26 0.2998 0.05535

11500 30.0 23.68 71.48 0.3071 0.05531

12000 30.3 24.44 73.69 0.3145 0.05526

12500 30.7 25.19 75.89 0.3218 0.05521

13000 31.0 25.92 78.09 0.3291 0.05516

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 27.3 16.97 53.34 0.2469 0.05568

8000 27.7 17.88 55.64 0.2545 0.05563

8500 28.0 18.76 57.91 0.2620 0.05558

9000 28.3 19.63 60.17 0.2696 0.05554

9500 28.7 20.48 62.43 0.2771 0.05549

10000 29.0 21.31 64.67 0.2845 0.05544



10500 29.3 22.12 66.91 0.2919 0.05540

11000 29.7 22.92 69.13 0.2993 0.05535

11500 30.0 23.70 71.35 0.3067 0.05530

12000 30.3 24.46 73.55 0.3140 0.05526

12500 30.6 25.21 75.75 0.3214 0.05521

13000 31.0 25.94 77.94 0.3287 0.05517

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 27.3 16.99 53.11 0.2461 0.05568

8000 27.6 17.90 55.39 0.2537 0.05563

8500 28.0 18.79 57.65 0.2612 0.05558

9000 28.3 19.66 59.90 0.2687 0.05554

9500 28.6 20.51 62.14 0.2761 0.05549

10000 29.0 21.34 64.37 0.2835 0.05545

10500 29.3 22.16 66.59 0.2909 0.05540

11000 29.6 22.96 68.80 0.2983 0.05536

11500 29.9 23.74 71.00 0.3055 0.05531

12000 30.3 24.50 73.19 0.3128 0.05527

12500 30.6 25.25 75.38 0.3201 0.05522

13000 30.9 25.99 77.56 0.3274 0.05518

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 27.3 17.01 52.90 0.2454 0.05569

8000 27.6 17.92 55.16 0.2529 0.05564

8500 27.9 18.81 57.41 0.2604 0.05559

9000 28.3 19.69 59.65 0.2678 0.05555

9500 28.6 20.54 61.87 0.2752 0.05550

10000 28.9 21.37 64.09 0.2826 0.05545

10500 29.2 22.19 66.30 0.2899 0.05541

11000 29.6 22.99 68.49 0.2972 0.05536

11500 29.9 23.77 70.68 0.3045 0.05532

12000 30.2 24.54 72.86 0.3118 0.05528

12500 30.5 25.29 75.04 0.3190 0.05523

13000 30.9 26.03 77.20 0.3262 0.05519



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V4 2020 P558 5/8/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 11/9/2018 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F-Series Gasoline DRW Incompletes (<=55ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 36.5 12.69 57.61 0.2522 0.08152

8000 36.9 13.40 60.16 0.2593 0.08146

8500 37.3 14.09 62.71 0.2664 0.08140

9000 37.6 14.78 65.25 0.2736 0.08135

9500 38.0 15.45 67.78 0.2806 0.08129

10000 38.4 16.11 70.31 0.2876 0.08123

10500 38.7 16.75 72.83 0.2947 0.08117

11000 39.1 17.39 75.35 0.3017 0.08111

11500 39.5 18.01 77.85 0.3087 0.08105

12000 39.8 18.63 80.35 0.3157 0.08100

12500 40.2 19.23 82.86 0.3227 0.08094

13000 40.5 19.82 85.35 0.3297 0.08088

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 36.5 12.70 57.27 0.2513 0.08153

8000 36.9 13.42 59.80 0.2583 0.08147

8500 37.2 14.11 62.33 0.2654 0.08141

9000 37.6 14.80 64.85 0.2724 0.08136

9500 37.9 15.47 67.36 0.2794 0.08130

10000 38.3 16.13 69.86 0.2864 0.08124

10500 38.7 16.78 72.36 0.2934 0.08118

11000 39.0 17.42 74.86 0.3003 0.08112

11500 39.4 18.05 77.34 0.3073 0.08106

12000 39.7 18.66 79.83 0.3142 0.08100

12500 40.1 19.27 82.30 0.3212 0.08095

13000 40.5 19.86 84.78 0.3281 0.08089

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 36.5 12.69 57.51 0.2519 0.08152

8000 36.9 13.40 60.06 0.2590 0.08146

8500 37.3 14.10 62.60 0.2661 0.08140

9000 37.6 14.78 65.13 0.2732 0.08134

9500 38.0 15.46 67.66 0.2802 0.08128

10000 38.3 16.12 70.18 0.2873 0.08123

10500 38.7 16.76 72.69 0.2943 0.08117

11000 39.1 17.40 75.20 0.3013 0.08111

11500 39.4 18.02 77.71 0.3083 0.08105

12000 39.8 18.64 80.20 0.3153 0.08100

12500 40.2 19.24 82.70 0.3222 0.08094

13000 40.5 19.83 85.19 0.3292 0.08088

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 36.5 12.71 57.14 0.2509 0.08153

8000 36.8 13.42 59.66 0.2579 0.08147

8500 37.2 14.12 62.18 0.2650 0.08141

9000 37.6 14.81 64.69 0.2720 0.08136

9500 37.9 15.48 67.20 0.2789 0.08130

10000 38.3 16.15 69.69 0.2859 0.08124

10500 38.6 16.79 72.19 0.2929 0.08118

11000 39.0 17.43 74.67 0.2998 0.08112

11500 39.4 18.06 77.15 0.3067 0.08107

12000 39.7 18.67 79.62 0.3136 0.08101

12500 40.1 19.28 82.10 0.3205 0.08095

13000 40.4 19.88 84.56 0.3274 0.08089

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 36.4 12.73 56.80 0.2499 0.08154

8000 36.8 13.44 59.30 0.2569 0.08148

8500 37.1 14.14 61.80 0.2639 0.08142

9000 37.5 14.83 64.29 0.2708 0.08137

9500 37.9 15.51 66.77 0.2778 0.08131

10000 38.2 16.17 69.25 0.2847 0.08125

10500 38.6 16.82 71.72 0.2916 0.08119

11000 38.9 17.46 74.18 0.2985 0.08113

11500 39.3 18.09 76.64 0.3053 0.08108

12000 39.6 18.71 79.10 0.3122 0.08102

12500 40.0 19.32 81.54 0.3190 0.08097

13000 40.3 19.92 83.99 0.3258 0.08091

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 36.4 12.73 56.69 0.2497 0.08154

8000 36.8 13.45 59.19 0.2566 0.08148

8500 37.1 14.15 61.68 0.2635 0.08143

Single Roll Dynamometer Settings

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Updated Brake Drag and Aero values, only 4x4 configurations.

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing).

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data will 

be available for 3 Month Chart. 10R transmission requires Special Mode for 

coastdown testing.



9000 37.5 14.84 64.16 0.2705 0.08137

9500 37.8 15.52 66.63 0.2774 0.08131

10000 38.2 16.18 69.10 0.2843 0.08126

10500 38.5 16.83 71.56 0.2912 0.08120

11000 38.9 17.47 74.02 0.2980 0.08114

11500 39.3 18.10 76.48 0.3049 0.08108

12000 39.6 18.72 78.92 0.3117 0.08103

12500 40.0 19.33 81.36 0.3185 0.08097

13000 40.3 19.93 83.80 0.3253 0.08091

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 36.4 12.75 56.32 0.2486 0.08155

8000 36.7 13.47 58.79 0.2555 0.08149

8500 37.1 14.17 61.26 0.2624 0.08144

9000 37.4 14.86 63.71 0.2693 0.08138

9500 37.8 15.54 66.17 0.2761 0.08132

10000 38.1 16.21 68.61 0.2829 0.08127

10500 38.5 16.87 71.05 0.2897 0.08121

11000 38.8 17.51 73.49 0.2965 0.08115

11500 39.2 18.14 75.92 0.3033 0.08110

12000 39.5 18.76 78.34 0.3101 0.08104

12500 39.9 19.37 80.76 0.3169 0.08099

13000 40.2 19.97 83.18 0.3236 0.08093

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 36.3 12.77 55.98 0.2477 0.08156

8000 36.7 13.49 58.43 0.2544 0.08150

8500 37.0 14.19 60.88 0.2613 0.08144

9000 37.4 14.89 63.31 0.2681 0.08139

9500 37.7 15.57 65.75 0.2749 0.08133

10000 38.1 16.24 68.17 0.2817 0.08127

10500 38.4 16.90 70.58 0.2884 0.08122

11000 38.8 17.54 73.00 0.2952 0.08116

11500 39.1 18.17 75.41 0.3019 0.08111

12000 39.4 18.80 77.81 0.3086 0.08105

12500 39.8 19.41 80.21 0.3153 0.08100

13000 40.1 20.01 82.60 0.3220 0.08094

F-Series Gasoline DRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 44.5 10.42 59.12 0.2683 0.10437

8000 44.8 11.03 61.68 0.2754 0.10431

8500 45.2 11.62 64.22 0.2825 0.10425

9000 45.6 12.21 66.76 0.2896 0.10419

9500 45.9 12.78 69.30 0.2967 0.10413

10000 46.3 13.35 71.83 0.3037 0.10407

10500 46.7 13.91 74.34 0.3108 0.10401

11000 47.0 14.46 76.86 0.3178 0.10396

11500 47.4 15.00 79.37 0.3248 0.10390

12000 47.7 15.53 81.87 0.3318 0.10384

12500 48.1 16.06 84.37 0.3387 0.10379

13000 48.5 16.58 86.86 0.3457 0.10373

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 44.4 10.44 58.79 0.2673 0.10438

8000 44.8 11.04 61.32 0.2744 0.10432

8500 45.1 11.64 63.84 0.2815 0.10426

9000 45.5 12.22 66.36 0.2884 0.10420

9500 45.9 12.80 68.87 0.2955 0.10414

10000 46.2 13.37 71.38 0.3025 0.10408

10500 46.6 13.93 73.88 0.3095 0.10402

11000 46.9 14.48 76.37 0.3164 0.10396

11500 47.3 15.02 78.86 0.3234 0.10391

12000 47.7 15.56 81.34 0.3303 0.10385

12500 48.0 16.09 83.82 0.3372 0.10380

13000 48.4 16.61 86.29 0.3441 0.10374

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 44.4 10.43 59.02 0.2680 0.10437

8000 44.8 11.03 61.58 0.2751 0.10431

8500 45.2 11.63 64.11 0.2822 0.10425

9000 45.5 12.21 66.65 0.2893 0.10419

9500 45.9 12.79 69.18 0.2963 0.10413

10000 46.3 13.36 71.69 0.3034 0.10407

10500 46.6 13.91 74.21 0.3103 0.10402

11000 47.0 14.46 76.72 0.3174 0.10396

11500 47.4 15.01 79.22 0.3244 0.10390

12000 47.7 15.54 81.72 0.3314 0.10384

12500 48.1 16.07 84.21 0.3383 0.10379

13000 48.4 16.59 86.70 0.3453 0.10373

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 44.4 10.44 58.65 0.2669 0.10438

8000 44.8 11.05 61.18 0.2740 0.10432

8500 45.1 11.64 63.69 0.2810 0.10426

9000 45.5 12.23 66.21 0.2880 0.10420

9500 45.8 12.81 68.71 0.2950 0.10415

10000 46.2 13.38 71.21 0.3020 0.10409

10500 46.6 13.94 73.70 0.3090 0.10403

11000 46.9 14.49 76.18 0.3159 0.10397

11500 47.3 15.03 78.66 0.3228 0.10391

12000 47.6 15.57 81.14 0.3297 0.10386

12500 48.0 16.10 83.61 0.3366 0.10380



13000 48.3 16.62 86.07 0.3435 0.10374

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 44.3 10.45 58.31 0.2660 0.10438

8000 44.7 11.06 60.82 0.2730 0.10433

8500 45.1 11.66 63.31 0.2800 0.10427

9000 45.4 12.24 65.80 0.2869 0.10421

9500 45.8 12.82 68.28 0.2939 0.10416

10000 46.1 13.39 70.76 0.3008 0.10410

10500 46.5 13.96 73.23 0.3076 0.10404

11000 46.9 14.51 75.70 0.3146 0.10398

11500 47.2 15.06 78.16 0.3214 0.10393

12000 47.6 15.59 80.61 0.3282 0.10387

12500 47.9 16.12 83.06 0.3351 0.10382

13000 48.3 16.65 85.50 0.3419 0.10376

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 44.3 10.46 58.20 0.2657 0.10439

8000 44.7 11.06 60.70 0.2726 0.10433

8500 45.0 11.66 63.19 0.2796 0.10428

9000 45.4 12.25 65.67 0.2865 0.10422

9500 45.8 12.83 68.15 0.2935 0.10416

10000 46.1 13.40 70.61 0.3004 0.10410

10500 46.5 13.96 73.08 0.3072 0.10405

11000 46.8 14.52 75.54 0.3141 0.10399

11500 47.2 15.06 77.99 0.3209 0.10393

12000 47.5 15.60 80.44 0.3278 0.10387

12500 47.9 16.13 82.88 0.3346 0.10382

13000 48.2 16.65 85.32 0.3414 0.10376

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 44.3 10.47 57.83 0.2646 0.10440

8000 44.6 11.08 60.31 0.2715 0.10434

8500 45.0 11.68 62.77 0.2784 0.10429

9000 45.3 12.27 65.23 0.2853 0.10423

9500 45.7 12.85 67.68 0.2922 0.10417

10000 46.0 13.42 70.13 0.2990 0.10412

10500 46.4 13.99 72.57 0.3058 0.10406

11000 46.8 14.54 75.00 0.3126 0.10400

11500 47.1 15.09 77.43 0.3194 0.10395

12000 47.5 15.63 79.86 0.3262 0.10389

12500 47.8 16.16 82.27 0.3329 0.10383

13000 48.1 16.69 84.68 0.3397 0.10378

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 44.2 10.48 57.49 0.2637 0.10440

8000 44.6 11.09 59.95 0.2705 0.10435

8500 44.9 11.69 62.39 0.2774 0.10429

9000 45.3 12.28 64.82 0.2841 0.10423

9500 45.6 12.87 67.26 0.2910 0.10418

10000 46.0 13.44 69.68 0.2978 0.10412

10500 46.3 14.01 72.10 0.3045 0.10407

11000 46.7 14.56 74.52 0.3113 0.10401

11500 47.0 15.11 76.92 0.3179 0.10396

12000 47.4 15.65 79.32 0.3247 0.10390

12500 47.7 16.19 81.72 0.3313 0.10384

13000 48.1 16.71 84.11 0.3381 0.10379

F-Series Gasoline DRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 65 psi (r) 7500 51.7 8.97 60.49 0.2829 0.12510

8000 52.0 9.50 63.05 0.2900 0.12504

8500 52.4 10.03 65.60 0.2971 0.12498

9000 52.8 10.54 68.14 0.3042 0.12493

9500 53.1 11.05 70.67 0.3113 0.12487

10000 53.5 11.55 73.20 0.3183 0.12481

10500 53.8 12.05 75.72 0.3254 0.12475

11000 54.2 12.54 78.24 0.3324 0.12469

11500 54.6 13.02 80.74 0.3394 0.12463

12000 54.9 13.50 83.24 0.3464 0.12458

12500 55.3 13.97 85.75 0.3533 0.12452

13000 55.7 14.44 88.24 0.3603 0.12446

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 65 psi (r) 7500 51.6 8.98 60.16 0.2819 0.12511

8000 52.0 9.51 62.69 0.2890 0.12505

8500 52.3 10.04 65.22 0.2961 0.12499

9000 52.7 10.55 67.73 0.3030 0.12494

9500 53.1 11.07 70.24 0.3101 0.12488

10000 53.4 11.57 72.75 0.3171 0.12482

10500 53.8 12.07 75.25 0.3241 0.12476

11000 54.1 12.56 77.75 0.3310 0.12470

11500 54.5 13.04 80.23 0.3380 0.12464

12000 54.9 13.52 82.71 0.3449 0.12458

12500 55.2 13.99 85.19 0.3518 0.12453

13000 55.6 14.46 87.67 0.3587 0.12447

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 70 psi (r) 7500 51.6 8.98 60.40 0.2826 0.12510

8000 52.0 9.51 62.95 0.2897 0.12504

8500 52.4 10.03 65.49 0.2968 0.12498

9000 52.7 10.55 68.02 0.3039 0.12492

9500 53.1 11.06 70.55 0.3109 0.12487

10000 53.5 11.56 73.07 0.3180 0.12481

10500 53.8 12.06 75.58 0.3249 0.12475



11000 54.2 12.54 78.10 0.3320 0.12469

11500 54.6 13.03 80.60 0.3390 0.12463

12000 54.9 13.51 83.09 0.3460 0.12458

12500 55.3 13.98 85.59 0.3529 0.12452

13000 55.6 14.44 88.08 0.3599 0.12446

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 70 psi (r) 7500 51.6 8.99 60.03 0.2815 0.12511

8000 51.9 9.52 62.55 0.2885 0.12505

8500 52.3 10.04 65.07 0.2956 0.12499

9000 52.7 10.56 67.58 0.3026 0.12494

9500 53.0 11.07 70.08 0.3096 0.12488

10000 53.4 11.57 72.58 0.3166 0.12482

10500 53.8 12.07 75.08 0.3236 0.12476

11000 54.1 12.56 77.56 0.3305 0.12471

11500 54.5 13.05 80.04 0.3374 0.12465

12000 54.8 13.53 82.51 0.3443 0.12459

12500 55.2 14.00 84.99 0.3512 0.12453

13000 55.5 14.47 87.45 0.3581 0.12447

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 70 psi (r) 7500 51.5 8.99 59.69 0.2806 0.12512

8000 51.9 9.53 62.19 0.2876 0.12506

8500 52.3 10.05 64.69 0.2946 0.12500

9000 52.6 10.57 67.17 0.3015 0.12495

9500 53.0 11.08 69.65 0.3084 0.12489

10000 53.3 11.59 72.14 0.3154 0.12483

10500 53.7 12.09 74.61 0.3222 0.12477

11000 54.0 12.58 77.07 0.3291 0.12472

11500 54.4 13.06 79.53 0.3360 0.12466

12000 54.8 13.55 81.98 0.3428 0.12460

12500 55.1 14.02 84.43 0.3497 0.12455

13000 55.5 14.49 86.88 0.3565 0.12449

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 65 psi (f) / 80 psi (r) 7500 51.5 9.00 59.58 0.2803 0.12512

8000 51.9 9.53 62.07 0.2872 0.12507

8500 52.2 10.06 64.56 0.2942 0.12501

9000 52.6 10.57 67.05 0.3011 0.12495

9500 53.0 11.09 69.52 0.3081 0.12489

10000 53.3 11.59 71.99 0.3150 0.12484

10500 53.7 12.09 74.45 0.3218 0.12478

11000 54.0 12.58 76.91 0.3287 0.12472

11500 54.4 13.07 79.36 0.3355 0.12466

12000 54.7 13.55 81.81 0.3424 0.12461

12500 55.1 14.03 84.25 0.3492 0.12455

13000 55.4 14.49 86.69 0.3560 0.12449

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 70 psi (f) / 80 psi (r) 7500 51.5 9.01 59.21 0.2792 0.12513

8000 51.8 9.54 61.68 0.2861 0.12508

8500 52.2 10.07 64.14 0.2930 0.12502

9000 52.5 10.59 66.60 0.2999 0.12496

9500 52.9 11.10 69.05 0.3068 0.12490

10000 53.2 11.61 71.50 0.3136 0.12485

10500 53.6 12.11 73.94 0.3204 0.12479

11000 53.9 12.60 76.38 0.3272 0.12474

11500 54.3 13.09 78.80 0.3340 0.12468

12000 54.6 13.57 81.23 0.3408 0.12462

12500 55.0 14.05 83.65 0.3475 0.12457

13000 55.3 14.52 86.06 0.3542 0.12451

LT245/75R17 AT BSW / AT OWL D3KBM/L - Michelin 75 psi (f) / 80 psi (r) 7500 51.4 9.01 58.87 0.2783 0.12514

8000 51.8 9.55 61.32 0.2851 0.12508

8500 52.1 10.08 63.76 0.2920 0.12502

9000 52.5 10.60 66.20 0.2987 0.12497

9500 52.8 11.11 68.63 0.3056 0.12491

10000 53.2 11.62 71.06 0.3124 0.12486

10500 53.5 12.12 73.47 0.3191 0.12480

11000 53.9 12.62 75.89 0.3258 0.12474

11500 54.2 13.11 78.29 0.3325 0.12469

12000 54.6 13.59 80.70 0.3393 0.12463

12500 54.9 14.07 83.10 0.3459 0.12458

13000 55.3 14.54 85.49 0.3526 0.12452

F-Series Gasoline DRW Incompletes (<=55ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 36.4 12.72 55.67 0.2672 0.08167

8000 36.8 13.44 58.00 0.2750 0.08162

8500 37.1 14.15 60.32 0.2826 0.08157

9000 37.5 14.85 62.61 0.2903 0.08152

9500 37.8 15.53 64.91 0.2979 0.08148

10000 38.1 16.21 67.18 0.3054 0.08143

10500 38.5 16.87 69.46 0.3130 0.08139

11000 38.8 17.52 71.71 0.3205 0.08134

11500 39.1 18.16 73.97 0.3280 0.08129

12000 39.5 18.79 76.21 0.3354 0.08124

12500 39.8 19.40 78.44 0.3429 0.08120

13000 40.1 20.01 80.67 0.3502 0.08115

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 36.4 12.74 55.46 0.2665 0.08167

8000 36.7 13.46 57.77 0.2742 0.08162

8500 37.1 14.17 60.07 0.2818 0.08158



9000 37.4 14.86 62.36 0.2894 0.08153

9500 37.8 15.55 64.64 0.2970 0.08148

10000 38.1 16.22 66.90 0.3045 0.08143

10500 38.4 16.88 69.16 0.3120 0.08139

11000 38.8 17.54 71.41 0.3195 0.08134

11500 39.1 18.18 73.65 0.3269 0.08130

12000 39.4 18.81 75.88 0.3344 0.08125

12500 39.8 19.43 78.10 0.3417 0.08120

13000 40.1 20.04 80.31 0.3491 0.08116

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 36.4 12.73 55.60 0.2669 0.08167

8000 36.8 13.45 57.92 0.2747 0.08162

8500 37.1 14.16 60.24 0.2824 0.08157

9000 37.4 14.85 62.54 0.2900 0.08152

9500 37.8 15.54 64.82 0.2976 0.08148

10000 38.1 16.21 67.09 0.3051 0.08143

10500 38.5 16.87 69.36 0.3127 0.08138

11000 38.8 17.52 71.61 0.3202 0.08134

11500 39.1 18.16 73.86 0.3276 0.08129

12000 39.5 18.79 76.10 0.3351 0.08125

12500 39.8 19.41 78.33 0.3425 0.08120

13000 40.1 20.02 80.55 0.3498 0.08116

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 36.4 12.74 55.37 0.2661 0.08167

8000 36.7 13.46 57.68 0.2739 0.08162

8500 37.1 14.17 59.97 0.2815 0.08158

9000 37.4 14.87 62.26 0.2891 0.08153

9500 37.7 15.55 64.53 0.2966 0.08149

10000 38.1 16.23 66.79 0.3041 0.08144

10500 38.4 16.89 69.04 0.3116 0.08139

11000 38.7 17.55 71.28 0.3191 0.08134

11500 39.1 18.19 73.52 0.3265 0.08130

12000 39.4 18.82 75.74 0.3339 0.08125

12500 39.7 19.44 77.96 0.3413 0.08121

13000 40.1 20.05 80.17 0.3486 0.08116

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 36.3 12.75 55.15 0.2655 0.08168

8000 36.7 13.48 57.45 0.2731 0.08163

8500 37.0 14.19 59.73 0.2807 0.08158

9000 37.4 14.89 62.00 0.2882 0.08153

9500 37.7 15.57 64.26 0.2957 0.08149

10000 38.0 16.25 66.51 0.3032 0.08144

10500 38.4 16.91 68.75 0.3106 0.08140

11000 38.7 17.57 70.98 0.3181 0.08135

11500 39.0 18.21 73.20 0.3254 0.08131

12000 39.4 18.84 75.41 0.3328 0.08126

12500 39.7 19.46 77.62 0.3401 0.08121

13000 40.0 20.08 79.81 0.3474 0.08117

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 36.3 12.76 55.07 0.2652 0.08168

8000 36.7 13.48 57.36 0.2728 0.08163

8500 37.0 14.19 59.64 0.2804 0.08158

9000 37.4 14.89 61.90 0.2879 0.08154

9500 37.7 15.58 64.15 0.2954 0.08149

10000 38.0 16.25 66.40 0.3028 0.08144

10500 38.4 16.92 68.63 0.3102 0.08140

11000 38.7 17.57 70.85 0.3176 0.08135

11500 39.0 18.22 73.07 0.3250 0.08131

12000 39.3 18.85 75.27 0.3323 0.08126

12500 39.7 19.48 77.47 0.3397 0.08121

13000 40.0 20.09 79.67 0.3469 0.08117

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 36.3 12.77 54.84 0.2644 0.08168

8000 36.6 13.49 57.11 0.2720 0.08163

8500 37.0 14.21 59.38 0.2794 0.08159

9000 37.3 14.91 61.62 0.2870 0.08154

9500 37.6 15.60 63.86 0.2944 0.08150

10000 38.0 16.27 66.09 0.3018 0.08145

10500 38.3 16.94 68.31 0.3092 0.08141

11000 38.6 17.60 70.52 0.3166 0.08136

11500 39.0 18.24 72.72 0.3238 0.08132

12000 39.3 18.88 74.92 0.3311 0.08127

12500 39.6 19.50 77.10 0.3384 0.08122

13000 39.9 20.12 79.28 0.3457 0.08118

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 36.3 12.78 54.62 0.2637 0.08169

8000 36.6 13.51 56.88 0.2712 0.08164

8500 36.9 14.22 59.13 0.2787 0.08160

9000 37.3 14.92 61.37 0.2861 0.08155

9500 37.6 15.61 63.60 0.2935 0.08150

10000 37.9 16.29 65.81 0.3009 0.08145

10500 38.3 16.96 68.02 0.3082 0.08141

11000 38.6 17.62 70.22 0.3155 0.08137

11500 38.9 18.26 72.40 0.3228 0.08132

12000 39.2 18.90 74.58 0.3301 0.08128

12500 39.6 19.53 76.76 0.3373 0.08123



13000 39.9 20.14 78.93 0.3445 0.08119

F-Series Gasoline DRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 44.4 10.45 57.19 0.2832 0.10452

8000 44.7 11.06 59.51 0.2910 0.10447

8500 45.0 11.66 61.83 0.2987 0.10442

9000 45.4 12.26 64.13 0.3063 0.10437

9500 45.7 12.84 66.42 0.3139 0.10432

10000 46.1 13.42 68.70 0.3215 0.10428

10500 46.4 13.99 70.96 0.3290 0.10423

11000 46.7 14.55 73.23 0.3365 0.10419

11500 47.1 15.10 75.48 0.3441 0.10414

12000 47.4 15.64 77.72 0.3515 0.10409

12500 47.7 16.18 79.95 0.3590 0.10404

13000 48.1 16.71 82.18 0.3663 0.10400

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 44.3 10.46 56.98 0.2825 0.10452

8000 44.7 11.07 59.29 0.2902 0.10447

8500 45.0 11.67 61.59 0.2979 0.10442

9000 45.3 12.27 63.87 0.3055 0.10438

9500 45.7 12.85 66.15 0.3131 0.10433

10000 46.0 13.43 68.42 0.3206 0.10428

10500 46.4 14.00 70.68 0.3281 0.10424

11000 46.7 14.56 72.93 0.3355 0.10419

11500 47.0 15.11 75.16 0.3430 0.10414

12000 47.4 15.66 77.39 0.3504 0.10410

12500 47.7 16.20 79.61 0.3578 0.10405

13000 48.0 16.73 81.83 0.3652 0.10400

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 44.3 10.45 57.12 0.2830 0.10451

8000 44.7 11.06 59.44 0.2908 0.10447

8500 45.0 11.67 61.75 0.2984 0.10442

9000 45.4 12.26 64.05 0.3060 0.10437

9500 45.7 12.84 66.34 0.3137 0.10432

10000 46.0 13.42 68.61 0.3212 0.10428

10500 46.4 13.99 70.87 0.3288 0.10423

11000 46.7 14.55 73.13 0.3362 0.10418

11500 47.1 15.10 75.38 0.3437 0.10414

12000 47.4 15.65 77.61 0.3512 0.10409

12500 47.7 16.19 79.84 0.3585 0.10405

13000 48.0 16.72 82.06 0.3659 0.10400

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 44.3 10.46 56.89 0.2822 0.10452

8000 44.6 11.07 59.19 0.2899 0.10447

8500 45.0 11.68 61.49 0.2975 0.10442

9000 45.3 12.27 63.77 0.3051 0.10438

9500 45.7 12.86 66.04 0.3127 0.10433

10000 46.0 13.43 68.31 0.3202 0.10429

10500 46.3 14.00 70.55 0.3277 0.10424

11000 46.7 14.57 72.79 0.3351 0.10419

11500 47.0 15.12 75.03 0.3426 0.10414

12000 47.3 15.67 77.25 0.3500 0.10410

12500 47.7 16.21 79.47 0.3573 0.10406

13000 48.0 16.74 81.68 0.3647 0.10401

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 44.3 10.47 56.67 0.2815 0.10453

8000 44.6 11.08 58.97 0.2891 0.10448

8500 45.0 11.69 61.25 0.2967 0.10443

9000 45.3 12.28 63.52 0.3043 0.10438

9500 45.6 12.87 65.78 0.3118 0.10434

10000 46.0 13.45 68.03 0.3193 0.10429

10500 46.3 14.02 70.26 0.3267 0.10425

11000 46.6 14.58 72.49 0.3341 0.10420

11500 47.0 15.14 74.72 0.3415 0.10415

12000 47.3 15.68 76.92 0.3489 0.10411

12500 47.6 16.23 79.13 0.3561 0.10406

13000 47.9 16.76 81.33 0.3635 0.10402

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 44.3 10.47 56.58 0.2812 0.10452

8000 44.6 11.08 58.87 0.2889 0.10448

8500 44.9 11.69 61.15 0.2964 0.10443

9000 45.3 12.28 63.41 0.3040 0.10439

9500 45.6 12.87 65.67 0.3115 0.10434

10000 45.9 13.45 67.91 0.3189 0.10429

10500 46.3 14.02 70.15 0.3263 0.10425

11000 46.6 14.59 72.37 0.3337 0.10420

11500 46.9 15.14 74.59 0.3411 0.10415

12000 47.3 15.69 76.79 0.3484 0.10411

12500 47.6 16.23 78.99 0.3557 0.10406

13000 47.9 16.77 81.18 0.3630 0.10402

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 44.2 10.48 56.35 0.2805 0.10453

8000 44.6 11.09 58.62 0.2880 0.10448

8500 44.9 11.70 60.88 0.2956 0.10443

9000 45.2 12.30 63.14 0.3030 0.10439

9500 45.6 12.88 65.38 0.3105 0.10434

10000 45.9 13.46 67.61 0.3179 0.10430

10500 46.2 14.04 69.83 0.3253 0.10425



11000 46.6 14.60 72.04 0.3326 0.10421

11500 46.9 15.16 74.24 0.3399 0.10416

12000 47.2 15.71 76.43 0.3472 0.10412

12500 47.5 16.25 78.62 0.3545 0.10407

13000 47.9 16.79 80.80 0.3617 0.10403

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 44.2 10.49 56.14 0.2798 0.10454

8000 44.5 11.10 58.40 0.2873 0.10449

8500 44.9 11.71 60.65 0.2947 0.10444

9000 45.2 12.31 62.88 0.3022 0.10440

9500 45.5 12.89 65.11 0.3096 0.10435

10000 45.9 13.48 67.33 0.3169 0.10430

10500 46.2 14.05 69.54 0.3243 0.10426

11000 46.5 14.62 71.73 0.3316 0.10421

11500 46.8 15.17 73.92 0.3389 0.10417

12000 47.2 15.72 76.10 0.3461 0.10413

12500 47.5 16.27 78.28 0.3533 0.10408

13000 47.8 16.80 80.44 0.3605 0.10404

F-Series Gasoline DRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 51.5 8.99 58.56 0.2978 0.12525

8000 51.9 9.53 60.89 0.3056 0.12520

8500 52.2 10.06 63.20 0.3133 0.12515

9000 52.6 10.58 65.50 0.3209 0.12510

9500 52.9 11.10 67.79 0.3285 0.12506

10000 53.3 11.61 70.07 0.3361 0.12501

10500 53.6 12.11 72.34 0.3436 0.12497

11000 53.9 12.61 74.60 0.3511 0.12492

11500 54.3 13.10 76.85 0.3587 0.12487

12000 54.6 13.58 79.10 0.3661 0.12482

12500 54.9 14.06 81.33 0.3735 0.12478

13000 55.3 14.54 83.56 0.3809 0.12474

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 51.5 9.00 58.35 0.2971 0.12525

8000 51.9 9.53 60.66 0.3048 0.12520

8500 52.2 10.06 62.96 0.3125 0.12516

9000 52.5 10.59 65.25 0.3201 0.12511

9500 52.9 11.10 67.53 0.3276 0.12506

10000 53.2 11.61 69.79 0.3352 0.12501

10500 53.5 12.12 72.05 0.3427 0.12497

11000 53.9 12.62 74.30 0.3501 0.12492

11500 54.2 13.11 76.54 0.3576 0.12488

12000 54.5 13.60 78.77 0.3650 0.12483

12500 54.9 14.08 80.99 0.3723 0.12478

13000 55.2 14.55 83.20 0.3797 0.12474

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 51.5 8.99 58.49 0.2976 0.12525

8000 51.9 9.53 60.82 0.3053 0.12520

8500 52.2 10.06 63.13 0.3130 0.12515

9000 52.6 10.58 65.42 0.3206 0.12510

9500 52.9 11.10 67.71 0.3283 0.12506

10000 53.2 11.61 69.98 0.3358 0.12501

10500 53.6 12.11 72.25 0.3434 0.12496

11000 53.9 12.61 74.50 0.3508 0.12492

11500 54.2 13.10 76.75 0.3583 0.12487

12000 54.6 13.59 78.99 0.3658 0.12483

12500 54.9 14.07 81.22 0.3731 0.12478

13000 55.2 14.54 83.44 0.3805 0.12474

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 51.5 9.00 58.26 0.2968 0.12525

8000 51.8 9.54 60.57 0.3045 0.12520

8500 52.2 10.07 62.86 0.3121 0.12516

9000 52.5 10.59 65.15 0.3197 0.12511

9500 52.9 11.11 67.42 0.3273 0.12507

10000 53.2 11.62 69.68 0.3348 0.12502

10500 53.5 12.12 71.93 0.3423 0.12497

11000 53.9 12.62 74.17 0.3497 0.12492

11500 54.2 13.11 76.40 0.3572 0.12488

12000 54.5 13.60 78.63 0.3645 0.12483

12500 54.9 14.08 80.85 0.3719 0.12479

13000 55.2 14.56 83.05 0.3793 0.12475

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 51.5 9.01 58.04 0.2961 0.12526

8000 51.8 9.54 60.34 0.3037 0.12521

8500 52.1 10.07 62.62 0.3113 0.12516

9000 52.5 10.60 64.90 0.3188 0.12511

9500 52.8 11.12 67.15 0.3264 0.12507

10000 53.2 11.63 69.40 0.3339 0.12502

10500 53.5 12.13 71.64 0.3413 0.12498

11000 53.8 12.63 73.87 0.3487 0.12493

11500 54.1 13.13 76.09 0.3561 0.12489

12000 54.5 13.61 78.30 0.3635 0.12484

12500 54.8 14.10 80.51 0.3707 0.12479

13000 55.1 14.57 82.70 0.3781 0.12475

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 51.5 9.01 57.96 0.2958 0.12526

8000 51.8 9.55 60.25 0.3034 0.12521

8500 52.1 10.08 62.53 0.3110 0.12516



9000 52.5 10.60 64.78 0.3186 0.12512

9500 52.8 11.12 67.04 0.3260 0.12507

10000 53.1 11.63 69.29 0.3335 0.12503

10500 53.5 12.14 71.52 0.3409 0.12498

11000 53.8 12.64 73.74 0.3483 0.12493

11500 54.1 13.13 75.96 0.3557 0.12489

12000 54.5 13.62 78.16 0.3630 0.12484

12500 54.8 14.10 80.36 0.3703 0.12480

13000 55.1 14.58 82.55 0.3776 0.12475

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 51.4 9.01 57.73 0.2951 0.12526

8000 51.8 9.55 60.00 0.3026 0.12521

8500 52.1 10.08 62.26 0.3102 0.12517

9000 52.4 10.61 64.51 0.3176 0.12512

9500 52.8 11.13 66.75 0.3250 0.12508

10000 53.1 11.64 68.98 0.3325 0.12503

10500 53.4 12.15 71.20 0.3399 0.12499

11000 53.7 12.65 73.42 0.3472 0.12494

11500 54.1 13.14 75.61 0.3545 0.12490

12000 54.4 13.63 77.80 0.3618 0.12485

12500 54.7 14.12 79.99 0.3691 0.12481

13000 55.1 14.59 82.17 0.3763 0.12476

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 51.4 9.02 57.51 0.2944 0.12527

8000 51.7 9.56 59.77 0.3018 0.12522

8500 52.1 10.09 62.02 0.3093 0.12518

9000 52.4 10.62 64.26 0.3168 0.12513

9500 52.7 11.14 66.49 0.3241 0.12508

10000 53.1 11.65 68.70 0.3315 0.12504

10500 53.4 12.16 70.91 0.3389 0.12499

11000 53.7 12.66 73.11 0.3462 0.12495

11500 54.0 13.15 75.29 0.3535 0.12490

12000 54.4 13.64 77.47 0.3607 0.12486

12500 54.7 14.13 79.65 0.3679 0.12481

13000 55.0 14.61 81.81 0.3751 0.12477



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V5 2020 P558 8/12/2019 RMARINCA 2020_P558_TRLHP_V5_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V3 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V3_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 11/27/2018 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F250 SRW Regular Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.3 18.37 51.75 0.2691 0.04978

8000 25.6 19.33 54.20 0.2759 0.04972

8500 26.0 20.25 56.65 0.2828 0.04967

9000 26.3 21.15 59.09 0.2896 0.04961

9500 26.7 22.03 61.52 0.2964 0.04955

10000 27.0 22.89 63.95 0.3031 0.04950

10500 27.4 23.73 66.37 0.3099 0.04944

11000 27.7 24.54 68.78 0.3166 0.04939

11500 28.1 25.34 71.19 0.3234 0.04933

12000 28.4 26.12 73.59 0.3301 0.04927

12500 28.8 26.87 75.99 0.3368 0.04922

13000 29.1 27.61 78.39 0.3435 0.04916

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.41 51.38 0.2680 0.04979

8000 25.6 19.37 53.81 0.2748 0.04973

8500 25.9 20.30 56.23 0.2816 0.04968

9000 26.3 21.21 58.64 0.2883 0.04962

9500 26.6 22.09 61.05 0.2951 0.04957

10000 27.0 22.95 63.45 0.3018 0.04951

10500 27.3 23.79 65.85 0.3085 0.04945

11000 27.7 24.61 68.24 0.3151 0.04940

11500 28.0 25.41 70.63 0.3218 0.04934

12000 28.4 26.19 73.01 0.3284 0.04929

12500 28.7 26.96 75.39 0.3351 0.04923

13000 29.0 27.70 77.76 0.3417 0.04918

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.45 51.04 0.2671 0.04980

8000 25.5 19.41 53.44 0.2738 0.04974

8500 25.9 20.34 55.84 0.2805 0.04969

9000 26.2 21.25 58.24 0.2872 0.04963

9500 26.6 22.14 60.63 0.2939 0.04958

10000 26.9 23.01 63.01 0.3005 0.04952

10500 27.3 23.85 65.38 0.3071 0.04946

11000 27.6 24.67 67.75 0.3138 0.04941

11500 27.9 25.48 70.12 0.3204 0.04936

12000 28.3 26.26 72.48 0.3270 0.04930

12500 28.6 27.03 74.83 0.3335 0.04925

13000 29.0 27.78 77.18 0.3401 0.04919

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.3 18.39 52.11 0.2546 0.04984

8000 25.6 19.36 54.50 0.2604 0.04979

8500 25.9 20.30 56.88 0.2661 0.04974

9000 26.3 21.21 59.24 0.2718 0.04969

9500 26.6 22.11 61.59 0.2775 0.04964

10000 26.9 22.98 63.94 0.2832 0.04959

10500 27.3 23.83 66.27 0.2888 0.04954

11000 27.6 24.66 68.59 0.2944 0.04950

11500 27.9 25.48 70.91 0.3000 0.04945

12000 28.3 26.27 73.22 0.3055 0.04940

12500 28.6 27.05 75.52 0.3111 0.04935

13000 28.9 27.82 77.81 0.3166 0.04930

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.43 51.79 0.2538 0.04985

8000 25.6 19.39 54.15 0.2596 0.04980

8500 25.9 20.34 56.51 0.2652 0.04975

9000 26.2 21.26 58.85 0.2709 0.04970

9500 26.6 22.15 61.19 0.2765 0.04965

10000 26.9 23.03 63.51 0.2821 0.04960

10500 27.2 23.89 65.83 0.2877 0.04955

11000 27.5 24.72 68.13 0.2933 0.04951

Single Roll Dynamometer Settings

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Updated Brake Drag and Aero values, only 4x4 configurations.

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing). New Tire for 20MY (Goodyear AT BSW LT285/75R18) updated to DV 

values, tire may be resoruced and change by TT build. Coefficients will be 

confirmed by 3 Month Chart.

Surrogate data from 6R140 used for 10R140 transmission, nominal values used for 

Brake Drag and new 18" Goodyear data uses target values, updated data will be 

available for 3 Month Chart. 10R transmission requires Special Mode for 

coastdown testing.



11500 27.9 25.54 70.43 0.2988 0.04946

12000 28.2 26.34 72.72 0.3043 0.04941

12500 28.5 27.12 75.00 0.3098 0.04936

13000 28.8 27.89 77.27 0.3153 0.04932

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.49 51.22 0.2525 0.04986

8000 25.5 19.46 53.55 0.2581 0.04981

8500 25.8 20.41 55.87 0.2637 0.04976

9000 26.1 21.34 58.18 0.2693 0.04971

9500 26.5 22.24 60.48 0.2748 0.04967

10000 26.8 23.12 62.77 0.2803 0.04962

10500 27.1 23.99 65.05 0.2858 0.04957

11000 27.4 24.83 67.32 0.2913 0.04952

11500 27.7 25.65 69.58 0.2968 0.04948

12000 28.1 26.46 71.84 0.3022 0.04943

12500 28.4 27.25 74.09 0.3076 0.04938

13000 28.7 28.02 76.33 0.3130 0.04934

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.49 49.59 0.2825 0.04993

8000 25.5 19.46 51.80 0.2898 0.04988

8500 25.8 20.41 54.00 0.2971 0.04984

9000 26.1 21.34 56.19 0.3044 0.04979

9500 26.4 22.25 58.37 0.3117 0.04975

10000 26.8 23.14 60.54 0.3189 0.04970

10500 27.1 24.00 62.70 0.3261 0.04966

11000 27.4 24.85 64.86 0.3332 0.04961

11500 27.7 25.68 67.00 0.3403 0.04957

12000 28.0 26.49 69.13 0.3474 0.04952

12500 28.4 27.28 71.26 0.3545 0.04948

13000 28.7 28.06 73.38 0.3615 0.04944

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 49.35 0.2817 0.04993

8000 25.4 19.49 51.55 0.2890 0.04989

8500 25.8 20.44 53.74 0.2963 0.04984

9000 26.1 21.37 55.92 0.3035 0.04980

9500 26.4 22.29 58.08 0.3107 0.04975

10000 26.7 23.17 60.24 0.3179 0.04971

10500 27.0 24.05 62.38 0.3250 0.04966

11000 27.4 24.89 64.52 0.3321 0.04962

11500 27.7 25.72 66.65 0.3392 0.04958

12000 28.0 26.54 68.77 0.3462 0.04953

12500 28.3 27.34 70.88 0.3532 0.04949

13000 28.6 28.11 72.99 0.3602 0.04945

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.54 49.13 0.2810 0.04994

8000 25.4 19.52 51.32 0.2882 0.04989

8500 25.7 20.47 53.50 0.2955 0.04985

9000 26.0 21.41 55.66 0.3026 0.04980

9500 26.4 22.32 57.81 0.3098 0.04976

10000 26.7 23.21 59.96 0.3169 0.04971

10500 27.0 24.08 62.09 0.3240 0.04967

11000 27.3 24.93 64.21 0.3311 0.04963

11500 27.6 25.77 66.33 0.3381 0.04958

12000 27.9 26.59 68.44 0.3451 0.04954

12500 28.3 27.38 70.54 0.3521 0.04950

13000 28.6 28.17 72.63 0.3591 0.04945

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 28.0 16.58 51.04 1.0124 0.04339

8000 28.4 17.46 53.49 1.0193 0.04333

8500 28.7 18.32 55.93 1.0261 0.04327

9000 29.1 19.16 58.37 1.0329 0.04322

9500 29.4 19.98 60.80 1.0397 0.04316

10000 29.8 20.78 63.23 1.0465 0.04311

10500 30.1 21.57 65.65 1.0532 0.04305

11000 30.5 22.34 68.06 1.0600 0.04299

11500 30.8 23.09 70.47 1.0667 0.04294

12000 31.2 23.82 72.88 1.0734 0.04288

12500 31.5 24.54 75.28 1.0801 0.04283

13000 31.9 25.24 77.67 1.0868 0.04277

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 28.0 16.61 50.66 1.0114 0.04340

8000 28.3 17.49 53.09 1.0182 0.04334

8500 28.7 18.36 55.51 1.0249 0.04328

9000 29.0 19.20 57.93 1.0317 0.04323

9500 29.4 20.03 60.34 1.0384 0.04317

10000 29.7 20.83 62.74 1.0451 0.04312

10500 30.1 21.62 65.14 1.0518 0.04306

11000 30.4 22.39 67.53 1.0585 0.04301

11500 30.7 23.15 69.91 1.0651 0.04295

12000 31.1 23.88 72.29 1.0718 0.04290

12500 31.4 24.61 74.67 1.0784 0.04284

13000 31.8 25.31 77.04 1.0851 0.04279



LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.9 16.64 50.32 1.0104 0.04341

8000 28.3 17.53 52.73 1.0172 0.04335

8500 28.6 18.40 55.13 1.0239 0.04329

9000 29.0 19.24 57.52 1.0305 0.04324

9500 29.3 20.07 59.91 1.0372 0.04318

10000 29.6 20.88 62.29 1.0439 0.04313

10500 30.0 21.67 64.67 1.0505 0.04307

11000 30.3 22.45 67.04 1.0571 0.04302

11500 30.7 23.20 69.40 1.0637 0.04296

12000 31.0 23.94 71.76 1.0703 0.04291

12500 31.3 24.67 74.12 1.0769 0.04285

13000 31.7 25.38 76.47 1.0834 0.04280

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 28.0 16.60 51.39 0.9916 0.04353

8000 28.3 17.49 53.77 0.9974 0.04348

8500 28.7 18.37 56.15 1.0031 0.04343

9000 29.0 19.22 58.51 1.0088 0.04338

9500 29.3 20.05 60.87 1.0145 0.04333

10000 29.7 20.87 63.21 1.0202 0.04329

10500 30.0 21.67 65.54 1.0258 0.04324

11000 30.3 22.45 67.87 1.0314 0.04319

11500 30.7 23.22 70.18 1.0370 0.04314

12000 31.0 23.97 72.49 1.0426 0.04309

12500 31.3 24.70 74.79 1.0481 0.04304

13000 31.6 25.42 77.08 1.0536 0.04300

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.9 16.63 51.06 0.9908 0.04354

8000 28.3 17.52 53.43 0.9966 0.04349

8500 28.6 18.40 55.78 1.0022 0.04344

9000 28.9 19.26 58.13 1.0079 0.04339

9500 29.3 20.09 60.46 1.0135 0.04334

10000 29.6 20.91 62.79 1.0191 0.04329

10500 29.9 21.71 65.10 1.0247 0.04325

11000 30.3 22.50 67.40 1.0303 0.04320

11500 30.6 23.27 69.70 1.0358 0.04315

12000 30.9 24.02 71.99 1.0413 0.04310

12500 31.2 24.76 74.27 1.0468 0.04305

13000 31.6 25.48 76.54 1.0523 0.04301

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.68 50.49 0.9895 0.04355

8000 28.2 17.58 52.82 0.9951 0.04350

8500 28.5 18.46 55.15 1.0007 0.04345

9000 28.8 19.32 57.45 1.0063 0.04340

9500 29.2 20.16 59.75 1.0118 0.04336

10000 29.5 20.99 62.04 1.0173 0.04331

10500 29.8 21.80 64.32 1.0228 0.04326

11000 30.1 22.59 66.60 1.0283 0.04321

11500 30.5 23.36 68.86 1.0338 0.04317

12000 30.8 24.12 71.11 1.0392 0.04312

12500 31.1 24.86 73.36 1.0446 0.04307

13000 31.4 25.59 75.60 1.0501 0.04303

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.9 16.67 48.87 1.0258 0.04353

8000 28.2 17.57 51.09 1.0332 0.04349

8500 28.5 18.45 53.29 1.0405 0.04344

9000 28.8 19.31 55.48 1.0478 0.04340

9500 29.2 20.16 57.66 1.0550 0.04335

10000 29.5 20.99 59.83 1.0622 0.04331

10500 29.8 21.80 61.99 1.0694 0.04326

11000 30.1 22.59 64.14 1.0766 0.04322

11500 30.5 23.37 66.28 1.0837 0.04318

12000 30.8 24.13 68.42 1.0908 0.04313

12500 31.1 24.88 70.54 1.0978 0.04309

13000 31.4 25.61 72.66 1.1049 0.04304

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.69 48.64 1.0250 0.04354

8000 28.2 17.59 50.84 1.0323 0.04349

8500 28.5 18.48 53.02 1.0396 0.04345

9000 28.8 19.34 55.20 1.0468 0.04340

9500 29.1 20.19 57.37 1.0540 0.04336

10000 29.5 21.02 59.52 1.0612 0.04332

10500 29.8 21.83 61.67 1.0683 0.04327

11000 30.1 22.63 63.81 1.0754 0.04323

11500 30.4 23.41 65.93 1.0825 0.04318

12000 30.7 24.17 68.06 1.0896 0.04314

12500 31.0 24.92 70.17 1.0966 0.04310

13000 31.3 25.66 72.27 1.1036 0.04305

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.71 48.42 1.0243 0.04354

8000 28.1 17.61 50.61 1.0316 0.04350

8500 28.4 18.50 52.78 1.0388 0.04345

9000 28.8 19.37 54.94 1.0460 0.04341



9500 29.1 20.22 57.10 1.0532 0.04336

10000 29.4 21.05 59.24 1.0603 0.04332

10500 29.7 21.86 61.37 1.0674 0.04328

11000 30.0 22.66 63.50 1.0744 0.04323

11500 30.4 23.45 65.61 1.0815 0.04319

12000 30.7 24.21 67.72 1.0885 0.04315

12500 31.0 24.97 69.82 1.0955 0.04310

13000 31.3 25.70 71.92 1.1024 0.04306

7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 26.2 17.74 56.12 0.3458 0.04920

8000 26.5 18.66 58.49 0.3562 0.04912

8500 26.9 19.56 60.85 0.3664 0.04905

9000 27.3 20.44 63.18 0.3766 0.04897

9500 27.6 21.30 65.49 0.3866 0.04890

10000 28.0 22.14 67.77 0.3965 0.04883

10500 28.3 22.97 70.04 0.4064 0.04875

11000 28.6 23.77 72.29 0.4162 0.04868

11500 29.0 24.56 74.53 0.4259 0.04861

12000 29.3 25.33 76.74 0.4355 0.04854

12500 29.6 26.08 78.94 0.4451 0.04847

13000 30.0 26.83 81.13 0.4546 0.04840

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 26.1 17.79 55.64 0.3438 0.04921

8000 26.5 18.71 58.00 0.3540 0.04914

8500 26.8 19.62 60.32 0.3641 0.04906

9000 27.2 20.50 62.63 0.3742 0.04899

9500 27.5 21.37 64.91 0.3841 0.04892

10000 27.9 22.21 67.17 0.3939 0.04885

10500 28.2 23.04 69.42 0.4037 0.04877

11000 28.5 23.85 71.64 0.4133 0.04870

11500 28.9 24.65 73.85 0.4229 0.04863

12000 29.2 25.42 76.04 0.4325 0.04856

12500 29.5 26.18 78.22 0.4419 0.04849

13000 29.9 26.93 80.38 0.4513 0.04843

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 26.1 17.80 55.30 0.3816 0.04852

8000 26.5 18.70 57.92 0.3956 0.04841

8500 26.9 19.57 60.53 0.4096 0.04829

9000 27.3 20.41 63.14 0.4235 0.04818

9500 27.7 21.23 65.73 0.4374 0.04807

10000 28.1 22.03 68.31 0.4512 0.04795

10500 28.5 22.80 70.88 0.4650 0.04784

11000 28.9 23.56 73.44 0.4787 0.04773

11500 29.3 24.30 75.99 0.4924 0.04761

12000 29.7 25.02 78.53 0.5060 0.04750

12500 30.1 25.72 81.07 0.5196 0.04739

13000 30.5 26.40 83.60 0.5331 0.04728

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 26.1 17.80 55.30 0.3816 0.04852

8000 26.5 18.70 57.92 0.3956 0.04841

8500 26.9 19.57 60.53 0.4096 0.04829

9000 27.3 20.41 63.14 0.4235 0.04818

9500 27.7 21.23 65.73 0.4374 0.04807

10000 28.1 22.03 68.31 0.4512 0.04795

10500 28.5 22.80 70.88 0.4650 0.04784

11000 28.9 23.56 73.44 0.4787 0.04773

11500 29.3 24.30 75.99 0.4924 0.04761

12000 29.7 25.02 78.53 0.5060 0.04750

12500 30.1 25.72 81.07 0.5196 0.04739

13000 30.5 26.40 83.60 0.5331 0.04728

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 28.8 16.10 55.35 1.0619 0.04316

8000 29.2 16.95 57.73 1.0722 0.04309

8500 29.6 17.79 60.09 1.0825 0.04301

9000 29.9 18.62 62.42 1.0926 0.04294

9500 30.3 19.42 64.72 1.1026 0.04287

10000 30.6 20.21 67.01 1.1126 0.04279

10500 31.0 20.98 69.28 1.1224 0.04272

11000 31.3 21.74 71.53 1.1322 0.04265

11500 31.6 22.49 73.76 1.1419 0.04258

12000 32.0 23.21 75.98 1.1516 0.04251

12500 32.3 23.93 78.18 1.1611 0.04244

13000 32.6 24.63 80.36 1.1706 0.04237

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 28.8 16.14 54.88 1.0598 0.04318

8000 29.1 17.00 57.23 1.0701 0.04310

8500 29.5 17.84 59.56 1.0802 0.04303

9000 29.8 18.67 61.87 1.0902 0.04296

9500 30.2 19.48 64.15 1.1001 0.04288

10000 30.5 20.27 66.41 1.1100 0.04281

10500 30.9 21.05 68.66 1.1197 0.04274

11000 31.2 21.81 70.88 1.1294 0.04267



11500 31.5 22.56 73.09 1.1390 0.04260

12000 31.9 23.29 75.28 1.1485 0.04253

12500 32.2 24.01 77.46 1.1580 0.04246

13000 32.5 24.72 79.62 1.1674 0.04239

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.6 16.22 54.46 1.0525 0.04307

8000 29.0 17.05 57.08 1.0665 0.04295

8500 29.4 17.87 59.70 1.0805 0.04284

9000 29.8 18.66 62.30 1.0945 0.04272

9500 30.2 19.44 64.89 1.1083 0.04261

10000 30.6 20.19 67.47 1.1222 0.04249

10500 31.0 20.93 70.04 1.1359 0.04238

11000 31.4 21.65 72.60 1.1496 0.04227

11500 31.8 22.35 75.15 1.1633 0.04216

12000 32.2 23.04 77.70 1.1769 0.04204

12500 32.6 23.71 80.23 1.1905 0.04193

13000 33.0 24.36 82.76 1.2040 0.04182

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.6 16.22 54.46 1.0525 0.04307

8000 29.0 17.05 57.08 1.0665 0.04295

8500 29.4 17.87 59.70 1.0805 0.04284

9000 29.8 18.66 62.30 1.0945 0.04272

9500 30.2 19.44 64.89 1.1083 0.04261

10000 30.6 20.19 67.47 1.1222 0.04249

10500 31.0 20.93 70.04 1.1359 0.04238

11000 31.4 21.65 72.60 1.1496 0.04227

11500 31.8 22.35 75.15 1.1633 0.04216

12000 32.2 23.04 77.70 1.1769 0.04204

12500 32.6 23.71 80.23 1.1905 0.04193

13000 33.0 24.36 82.76 1.2040 0.04182

F250 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.6 18.92 51.61 0.2676 0.04768

8000 24.9 19.89 54.06 0.2745 0.04762

8500 25.3 20.83 56.51 0.2813 0.04757

9000 25.6 21.75 58.95 0.2881 0.04751

9500 26.0 22.65 61.38 0.2949 0.04745

10000 26.3 23.52 63.81 0.3017 0.04740

10500 26.7 24.37 66.23 0.3084 0.04734

11000 27.0 25.20 68.64 0.3152 0.04728

11500 27.4 26.01 71.05 0.3219 0.04723

12000 27.7 26.80 73.45 0.3286 0.04717

12500 28.1 27.57 75.85 0.3353 0.04712

13000 28.4 28.32 78.25 0.3420 0.04706

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.96 51.24 0.2666 0.04769

8000 24.9 19.94 53.67 0.2733 0.04763

8500 25.2 20.88 56.09 0.2801 0.04758

9000 25.6 21.81 58.50 0.2869 0.04752

9500 25.9 22.71 60.91 0.2936 0.04746

10000 26.2 23.59 63.31 0.3003 0.04741

10500 26.6 24.44 65.71 0.3070 0.04735

11000 26.9 25.27 68.10 0.3137 0.04730

11500 27.3 26.09 70.49 0.3203 0.04724

12000 27.6 26.88 72.87 0.3270 0.04719

12500 28.0 27.65 75.25 0.3336 0.04713

13000 28.3 28.41 77.62 0.3402 0.04708

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.5 19.00 50.90 0.2656 0.04770

8000 24.8 19.98 53.31 0.2723 0.04764

8500 25.1 20.93 55.71 0.2790 0.04758

9000 25.5 21.86 58.10 0.2857 0.04753

9500 25.8 22.76 60.49 0.2924 0.04747

10000 26.2 23.64 62.87 0.2990 0.04742

10500 26.5 24.50 65.24 0.3057 0.04736

11000 26.9 25.34 67.61 0.3123 0.04731

11500 27.2 26.16 69.98 0.3189 0.04725

12000 27.5 26.96 72.34 0.3255 0.04720

12500 27.9 27.74 74.69 0.3321 0.04714

13000 28.2 28.50 77.04 0.3386 0.04709

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.94 51.97 0.2531 0.04774

8000 24.9 19.92 54.36 0.2589 0.04769

8500 25.2 20.88 56.74 0.2646 0.04764

9000 25.5 21.81 59.10 0.2703 0.04759

9500 25.9 22.73 61.45 0.2760 0.04754

10000 26.2 23.61 63.80 0.2817 0.04749

10500 26.5 24.48 66.13 0.2873 0.04744

11000 26.9 25.33 68.46 0.2929 0.04740

11500 27.2 26.16 70.77 0.2985 0.04735

12000 27.5 26.96 73.08 0.3041 0.04730

12500 27.9 27.76 75.38 0.3096 0.04725

13000 28.2 28.53 77.67 0.3151 0.04720



LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.97 51.65 0.2524 0.04775

8000 24.8 19.96 54.01 0.2581 0.04770

8500 25.2 20.92 56.37 0.2638 0.04765

9000 25.5 21.86 58.71 0.2694 0.04760

9500 25.8 22.78 61.05 0.2750 0.04755

10000 26.2 23.67 63.37 0.2806 0.04750

10500 26.5 24.54 65.69 0.2862 0.04745

11000 26.8 25.39 67.99 0.2918 0.04741

11500 27.1 26.22 70.29 0.2973 0.04736

12000 27.5 27.04 72.58 0.3029 0.04731

12500 27.8 27.83 74.86 0.3084 0.04726

13000 28.1 28.61 77.13 0.3138 0.04721

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.04 51.08 0.2510 0.04776

8000 24.7 20.03 53.41 0.2566 0.04771

8500 25.1 21.00 55.73 0.2622 0.04766

9000 25.4 21.95 58.04 0.2678 0.04761

9500 25.7 22.87 60.34 0.2733 0.04756

10000 26.0 23.77 62.63 0.2789 0.04752

10500 26.4 24.64 64.91 0.2844 0.04747

11000 26.7 25.50 67.18 0.2898 0.04742

11500 27.0 26.34 69.44 0.2953 0.04737

12000 27.3 27.16 71.70 0.3007 0.04733

12500 27.7 27.96 73.95 0.3062 0.04728

13000 28.0 28.75 76.19 0.3116 0.04723

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.03 49.45 0.2810 0.04783

8000 24.7 20.03 51.66 0.2883 0.04778

8500 25.1 21.01 53.86 0.2957 0.04773

9000 25.4 21.95 56.05 0.3029 0.04769

9500 25.7 22.88 58.23 0.3102 0.04764

10000 26.0 23.78 60.40 0.3174 0.04760

10500 26.4 24.66 62.56 0.3246 0.04756

11000 26.7 25.52 64.72 0.3317 0.04751

11500 27.0 26.37 66.86 0.3389 0.04747

12000 27.3 27.19 68.99 0.3460 0.04742

12500 27.6 28.00 71.12 0.3530 0.04738

13000 27.9 28.79 73.24 0.3601 0.04734

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.06 49.21 0.2802 0.04783

8000 24.7 20.06 51.41 0.2875 0.04778

8500 25.0 21.04 53.60 0.2948 0.04774

9000 25.4 21.99 55.78 0.3020 0.04770

9500 25.7 22.92 57.94 0.3092 0.04765

10000 26.0 23.82 60.10 0.3164 0.04761

10500 26.3 24.71 62.24 0.3235 0.04756

11000 26.6 25.57 64.38 0.3306 0.04752

11500 26.9 26.42 66.51 0.3377 0.04747

12000 27.3 27.25 68.63 0.3447 0.04743

12500 27.6 28.05 70.74 0.3518 0.04739

13000 27.9 28.85 72.85 0.3588 0.04734

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.09 48.99 0.2795 0.04783

8000 24.7 20.09 51.18 0.2867 0.04779

8500 25.0 21.07 53.36 0.2940 0.04774

9000 25.3 22.02 55.52 0.3012 0.04770

9500 25.6 22.95 57.67 0.3083 0.04766

10000 25.9 23.86 59.82 0.3154 0.04761

10500 26.3 24.75 61.95 0.3225 0.04757

11000 26.6 25.62 64.07 0.3296 0.04752

11500 26.9 26.47 66.19 0.3366 0.04748

12000 27.2 27.29 68.30 0.3436 0.04744

12500 27.5 28.11 70.40 0.3506 0.04739

13000 27.8 28.90 72.49 0.3576 0.04735

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.3 17.02 50.90 1.0110 0.04129

8000 27.6 17.92 53.35 1.0178 0.04123

8500 28.0 18.80 55.80 1.0246 0.04117

9000 28.3 19.65 58.23 1.0314 0.04112

9500 28.7 20.49 60.67 1.0382 0.04106

10000 29.0 21.31 63.09 1.0450 0.04100

10500 29.4 22.10 65.51 1.0518 0.04095

11000 29.7 22.88 67.93 1.0585 0.04089

11500 30.1 23.64 70.33 1.0652 0.04084

12000 30.4 24.39 72.74 1.0719 0.04078

12500 30.8 25.12 75.14 1.0786 0.04073

13000 31.1 25.83 77.53 1.0853 0.04067

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.2 17.05 50.52 1.0099 0.04130

8000 27.6 17.95 52.95 1.0167 0.04124

8500 27.9 18.84 55.37 1.0235 0.04118

9000 28.3 19.70 57.79 1.0302 0.04113



9500 28.6 20.54 60.20 1.0369 0.04107

10000 29.0 21.36 62.60 1.0436 0.04102

10500 29.3 22.16 65.00 1.0503 0.04096

11000 29.7 22.94 67.39 1.0570 0.04091

11500 30.0 23.71 69.77 1.0637 0.04085

12000 30.4 24.46 72.15 1.0703 0.04079

12500 30.7 25.19 74.53 1.0770 0.04074

13000 31.0 25.91 76.90 1.0836 0.04068

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.2 17.08 50.18 1.0090 0.04130

8000 27.5 17.99 52.59 1.0157 0.04125

8500 27.9 18.87 54.99 1.0224 0.04119

9000 28.2 19.74 57.38 1.0291 0.04114

9500 28.6 20.58 59.77 1.0357 0.04108

10000 28.9 21.40 62.15 1.0424 0.04103

10500 29.3 22.21 64.53 1.0490 0.04097

11000 29.6 23.00 66.90 1.0556 0.04092

11500 29.9 23.77 69.26 1.0622 0.04086

12000 30.3 24.52 71.62 1.0688 0.04081

12500 30.6 25.26 73.98 1.0754 0.04075

13000 31.0 25.98 76.33 1.0820 0.04070

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 27.2 17.04 51.25 0.9902 0.04143

8000 27.6 17.95 53.64 0.9959 0.04138

8500 27.9 18.84 56.01 1.0016 0.04133

9000 28.3 19.71 58.37 1.0073 0.04128

9500 28.6 20.56 60.73 1.0130 0.04123

10000 28.9 21.39 63.07 1.0187 0.04118

10500 29.3 22.20 65.40 1.0243 0.04114

11000 29.6 23.00 67.73 1.0299 0.04109

11500 29.9 23.78 70.05 1.0355 0.04104

12000 30.3 24.54 72.35 1.0411 0.04099

12500 30.6 25.29 74.65 1.0466 0.04094

13000 30.9 26.02 76.95 1.0522 0.04090

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.2 17.07 50.92 0.9894 0.04144

8000 27.5 17.99 53.29 0.9951 0.04139

8500 27.9 18.88 55.64 1.0008 0.04134

9000 28.2 19.75 57.99 1.0064 0.04129

9500 28.5 20.60 60.32 1.0120 0.04124

10000 28.9 21.44 62.65 1.0177 0.04119

10500 29.2 22.25 64.96 1.0232 0.04114

11000 29.5 23.05 67.27 1.0288 0.04110

11500 29.9 23.83 69.56 1.0343 0.04105

12000 30.2 24.60 71.85 1.0399 0.04100

12500 30.5 25.35 74.13 1.0454 0.04095

13000 30.8 26.08 76.40 1.0509 0.04091

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.1 17.12 50.35 0.9880 0.04145

8000 27.4 18.04 52.68 0.9936 0.04140

8500 27.8 18.94 55.01 0.9992 0.04135

9000 28.1 19.82 57.32 1.0048 0.04130

9500 28.4 20.68 59.61 1.0103 0.04126

10000 28.8 21.52 61.90 1.0159 0.04121

10500 29.1 22.34 64.18 1.0214 0.04116

11000 29.4 23.14 66.46 1.0268 0.04111

11500 29.7 23.93 68.72 1.0323 0.04107

12000 30.1 24.70 70.97 1.0377 0.04102

12500 30.4 25.46 73.22 1.0432 0.04097

13000 30.7 26.20 75.46 1.0486 0.04093

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.1 17.11 48.73 1.0243 0.04143

8000 27.5 18.03 50.95 1.0317 0.04139

8500 27.8 18.93 53.15 1.0390 0.04134

9000 28.1 19.81 55.34 1.0463 0.04130

9500 28.4 20.67 57.52 1.0535 0.04125

10000 28.8 21.51 59.69 1.0608 0.04121

10500 29.1 22.34 61.85 1.0679 0.04116

11000 29.4 23.15 64.00 1.0751 0.04112

11500 29.7 23.94 66.14 1.0822 0.04107

12000 30.0 24.71 68.28 1.0893 0.04103

12500 30.4 25.47 70.41 1.0964 0.04099

13000 30.7 26.22 72.52 1.1034 0.04094

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.1 17.13 48.50 1.0235 0.04144

8000 27.4 18.06 50.70 1.0309 0.04139

8500 27.8 18.96 52.88 1.0381 0.04135

9000 28.1 19.84 55.06 1.0454 0.04130

9500 28.4 20.70 57.23 1.0526 0.04126

10000 28.7 21.55 59.38 1.0597 0.04121

10500 29.0 22.38 61.53 1.0669 0.04117

11000 29.4 23.19 63.67 1.0740 0.04113



11500 29.7 23.98 65.80 1.0810 0.04108

12000 30.0 24.76 67.92 1.0881 0.04104

12500 30.3 25.52 70.03 1.0951 0.04100

13000 30.6 26.27 72.13 1.1021 0.04095

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.1 17.16 48.28 1.0228 0.04144

8000 27.4 18.08 50.47 1.0301 0.04140

8500 27.7 18.99 52.64 1.0373 0.04135

9000 28.0 19.87 54.81 1.0445 0.04131

9500 28.4 20.73 56.96 1.0517 0.04126

10000 28.7 21.58 59.10 1.0588 0.04122

10500 29.0 22.41 61.23 1.0659 0.04118

11000 29.3 23.22 63.36 1.0730 0.04113

11500 29.6 24.02 65.48 1.0800 0.04109

12000 29.9 24.80 67.58 1.0870 0.04105

12500 30.3 25.57 69.68 1.0940 0.04100

13000 30.6 26.31 71.78 1.1009 0.04096

F250 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.50 51.72 0.2687 0.04927

8000 25.5 19.46 54.17 0.2756 0.04922

8500 25.8 20.39 56.62 0.2824 0.04916

9000 26.2 21.30 59.05 0.2892 0.04910

9500 26.5 22.18 61.49 0.2960 0.04905

10000 26.9 23.04 63.91 0.3028 0.04899

10500 27.2 23.88 66.33 0.3095 0.04894

11000 27.6 24.70 68.75 0.3163 0.04888

11500 27.9 25.50 71.16 0.3230 0.04882

12000 28.3 26.28 73.56 0.3297 0.04877

12500 28.6 27.04 75.96 0.3364 0.04871

13000 29.0 27.78 78.35 0.3431 0.04866

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.54 51.34 0.2677 0.04928

8000 25.4 19.50 53.77 0.2745 0.04923

8500 25.8 20.44 56.20 0.2812 0.04917

9000 26.1 21.35 58.61 0.2880 0.04911

9500 26.5 22.24 61.02 0.2947 0.04906

10000 26.8 23.10 63.42 0.3014 0.04900

10500 27.1 23.94 65.82 0.3081 0.04895

11000 27.5 24.77 68.21 0.3148 0.04889

11500 27.8 25.57 70.59 0.3214 0.04884

12000 28.2 26.35 72.98 0.3281 0.04878

12500 28.5 27.12 75.35 0.3347 0.04873

13000 28.9 27.87 77.72 0.3413 0.04867

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.58 51.00 0.2667 0.04929

8000 25.4 19.54 53.41 0.2735 0.04923

8500 25.7 20.48 55.81 0.2802 0.04918

9000 26.0 21.40 58.20 0.2868 0.04912

9500 26.4 22.29 60.59 0.2935 0.04907

10000 26.7 23.16 62.97 0.3002 0.04901

10500 27.1 24.00 65.35 0.3068 0.04896

11000 27.4 24.83 67.72 0.3134 0.04890

11500 27.8 25.64 70.08 0.3200 0.04885

12000 28.1 26.43 72.44 0.3266 0.04879

12500 28.4 27.20 74.80 0.3332 0.04874

13000 28.8 27.95 77.15 0.3397 0.04868

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.52 52.08 0.2543 0.04933

8000 25.4 19.49 54.47 0.2600 0.04928

8500 25.8 20.44 56.84 0.2658 0.04923

9000 26.1 21.35 59.21 0.2715 0.04918

9500 26.4 22.25 61.56 0.2771 0.04914

10000 26.8 23.13 63.90 0.2828 0.04909

10500 27.1 23.98 66.24 0.2884 0.04904

11000 27.4 24.82 68.56 0.2940 0.04899

11500 27.8 25.64 70.88 0.2996 0.04894

12000 28.1 26.44 73.18 0.3052 0.04889

12500 28.4 27.22 75.48 0.3107 0.04885

13000 28.7 27.98 77.78 0.3163 0.04880

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.56 51.75 0.2535 0.04934

8000 25.4 19.53 54.12 0.2592 0.04929

8500 25.7 20.48 56.48 0.2649 0.04924

9000 26.0 21.40 58.82 0.2705 0.04919

9500 26.4 22.30 61.15 0.2762 0.04914

10000 26.7 23.18 63.48 0.2818 0.04910

10500 27.0 24.04 65.79 0.2874 0.04905

11000 27.4 24.88 68.10 0.2929 0.04900

11500 27.7 25.70 70.39 0.2985 0.04895

12000 28.0 26.51 72.68 0.3040 0.04890

12500 28.3 27.29 74.96 0.3095 0.04886

13000 28.7 28.06 77.24 0.3150 0.04881



LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.62 51.18 0.2521 0.04935

8000 25.3 19.60 53.52 0.2577 0.04930

8500 25.6 20.55 55.84 0.2633 0.04925

9000 25.9 21.48 58.15 0.2689 0.04921

9500 26.3 22.39 60.45 0.2745 0.04916

10000 26.6 23.27 62.74 0.2800 0.04911

10500 26.9 24.14 65.02 0.2855 0.04906

11000 27.3 24.99 67.29 0.2910 0.04902

11500 27.6 25.82 69.55 0.2964 0.04897

12000 27.9 26.62 71.81 0.3019 0.04892

12500 28.2 27.42 74.05 0.3073 0.04888

13000 28.5 28.19 76.29 0.3127 0.04883

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.62 49.55 0.2821 0.04942

8000 25.3 19.60 51.77 0.2895 0.04937

8500 25.6 20.55 53.97 0.2968 0.04933

9000 25.9 21.49 56.16 0.3041 0.04928

9500 26.3 22.40 58.34 0.3113 0.04924

10000 26.6 23.29 60.51 0.3185 0.04919

10500 26.9 24.16 62.67 0.3257 0.04915

11000 27.2 25.01 64.82 0.3329 0.04911

11500 27.5 25.84 66.96 0.3400 0.04906

12000 27.9 26.65 69.10 0.3471 0.04902

12500 28.2 27.45 71.23 0.3541 0.04897

13000 28.5 28.23 73.35 0.3612 0.04893

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.64 49.32 0.2813 0.04942

8000 25.3 19.63 51.52 0.2886 0.04938

8500 25.6 20.59 53.70 0.2959 0.04933

9000 25.9 21.52 55.88 0.3031 0.04929

9500 26.2 22.43 58.05 0.3103 0.04925

10000 26.5 23.33 60.20 0.3175 0.04920

10500 26.9 24.20 62.35 0.3246 0.04916

11000 27.2 25.05 64.49 0.3317 0.04911

11500 27.5 25.89 66.62 0.3388 0.04907

12000 27.8 26.70 68.74 0.3459 0.04903

12500 28.1 27.51 70.85 0.3529 0.04898

13000 28.4 28.29 72.96 0.3599 0.04894

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.67 49.10 0.2806 0.04943

8000 25.2 19.65 51.29 0.2879 0.04938

8500 25.5 20.61 53.46 0.2951 0.04934

9000 25.9 21.55 55.63 0.3023 0.04929

9500 26.2 22.47 57.78 0.3094 0.04925

10000 26.5 23.36 59.92 0.3166 0.04921

10500 26.8 24.24 62.06 0.3237 0.04916

11000 27.1 25.10 64.18 0.3307 0.04912

11500 27.5 25.93 66.30 0.3378 0.04908

12000 27.8 26.76 68.40 0.3448 0.04903

12500 28.1 27.56 70.50 0.3517 0.04899

13000 28.4 28.34 72.60 0.3587 0.04895

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.68 51.00 1.0121 0.04288

8000 28.2 17.57 53.46 1.0189 0.04283

8500 28.5 18.43 55.90 1.0258 0.04277

9000 28.9 19.28 58.34 1.0326 0.04271

9500 29.3 20.10 60.77 1.0394 0.04266

10000 29.6 20.91 63.20 1.0461 0.04260

10500 29.9 21.70 65.62 1.0529 0.04254

11000 30.3 22.47 68.03 1.0596 0.04249

11500 30.6 23.22 70.44 1.0664 0.04243

12000 31.0 23.95 72.84 1.0731 0.04238

12500 31.3 24.68 75.24 1.0798 0.04232

13000 31.7 25.38 77.64 1.0865 0.04226

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.71 50.63 1.0110 0.04289

8000 28.1 17.60 53.06 1.0178 0.04283

8500 28.5 18.47 55.48 1.0246 0.04278

9000 28.8 19.32 57.89 1.0313 0.04272

9500 29.2 20.15 60.30 1.0380 0.04267

10000 29.5 20.96 62.71 1.0448 0.04261

10500 29.9 21.75 65.10 1.0514 0.04256

11000 30.2 22.52 67.49 1.0581 0.04250

11500 30.6 23.28 69.88 1.0648 0.04244

12000 30.9 24.02 72.26 1.0714 0.04239

12500 31.2 24.75 74.64 1.0781 0.04233

13000 31.6 25.45 77.01 1.0847 0.04228

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.74 50.29 1.0101 0.04290

8000 28.1 17.64 52.70 1.0168 0.04284

8500 28.4 18.51 55.10 1.0235 0.04279

9000 28.8 19.36 57.49 1.0302 0.04273



9500 29.1 20.19 59.88 1.0369 0.04268

10000 29.5 21.00 62.26 1.0435 0.04262

10500 29.8 21.80 64.63 1.0501 0.04257

11000 30.1 22.58 67.00 1.0568 0.04251

11500 30.5 23.34 69.37 1.0634 0.04246

12000 30.8 24.08 71.73 1.0699 0.04240

12500 31.2 24.81 74.08 1.0765 0.04235

13000 31.5 25.52 76.43 1.0831 0.04229

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.71 51.35 0.9913 0.04302

8000 28.1 17.60 53.74 0.9970 0.04297

8500 28.5 18.48 56.12 1.0028 0.04293

9000 28.8 19.33 58.48 1.0085 0.04288

9500 29.1 20.17 60.83 1.0141 0.04283

10000 29.5 20.99 63.18 1.0198 0.04278

10500 29.8 21.79 65.51 1.0254 0.04273

11000 30.1 22.58 67.83 1.0310 0.04268

11500 30.5 23.35 70.15 1.0366 0.04263

12000 30.8 24.10 72.46 1.0422 0.04259

12500 31.1 24.84 74.76 1.0477 0.04254

13000 31.5 25.56 77.05 1.0533 0.04249

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.73 51.03 0.9905 0.04303

8000 28.1 17.63 53.39 0.9962 0.04298

8500 28.4 18.51 55.75 1.0019 0.04293

9000 28.8 19.37 58.09 1.0075 0.04288

9500 29.1 20.21 60.43 1.0132 0.04284

10000 29.4 21.03 62.75 1.0188 0.04279

10500 29.8 21.84 65.07 1.0244 0.04274

11000 30.1 22.63 67.37 1.0299 0.04269

11500 30.4 23.40 69.67 1.0355 0.04264

12000 30.7 24.16 71.96 1.0410 0.04260

12500 31.1 24.90 74.24 1.0465 0.04255

13000 31.4 25.63 76.51 1.0520 0.04250

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.78 50.46 0.9891 0.04304

8000 28.0 17.69 52.79 0.9947 0.04299

8500 28.3 18.57 55.11 1.0003 0.04295

9000 28.7 19.44 57.42 1.0059 0.04290

9500 29.0 20.28 59.72 1.0115 0.04285

10000 29.3 21.11 62.01 1.0170 0.04280

10500 29.6 21.92 64.29 1.0225 0.04276

11000 30.0 22.72 66.56 1.0280 0.04271

11500 30.3 23.50 68.82 1.0334 0.04266

12000 30.6 24.26 71.08 1.0389 0.04261

12500 30.9 25.00 73.33 1.0443 0.04257

13000 31.2 25.74 75.57 1.0497 0.04252

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.77 48.84 1.0255 0.04303

8000 28.0 17.68 51.05 1.0328 0.04298

8500 28.3 18.56 53.25 1.0401 0.04294

9000 28.7 19.43 55.45 1.0474 0.04289

9500 29.0 20.28 57.63 1.0547 0.04285

10000 29.3 21.11 59.80 1.0619 0.04280

10500 29.6 21.92 61.96 1.0691 0.04276

11000 30.0 22.72 64.11 1.0762 0.04271

11500 30.3 23.50 66.25 1.0833 0.04267

12000 30.6 24.27 68.38 1.0904 0.04263

12500 30.9 25.02 70.51 1.0975 0.04258

13000 31.2 25.76 72.63 1.1045 0.04254

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.79 48.60 1.0247 0.04303

8000 28.0 17.70 50.80 1.0320 0.04299

8500 28.3 18.59 52.99 1.0393 0.04294

9000 28.6 19.46 55.17 1.0465 0.04290

9500 29.0 20.31 57.33 1.0537 0.04285

10000 29.3 21.14 59.49 1.0609 0.04281

10500 29.6 21.96 61.63 1.0680 0.04276

11000 29.9 22.76 63.77 1.0751 0.04272

11500 30.2 23.54 65.90 1.0822 0.04268

12000 30.5 24.31 68.02 1.0892 0.04263

12500 30.9 25.06 70.14 1.0962 0.04259

13000 31.2 25.80 72.24 1.1032 0.04255

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.6 16.81 48.39 1.0239 0.04304

8000 27.9 17.72 50.57 1.0312 0.04299

8500 28.3 18.61 52.75 1.0384 0.04295

9000 28.6 19.49 54.91 1.0456 0.04290

9500 28.9 20.34 57.06 1.0528 0.04286

10000 29.2 21.18 59.21 1.0599 0.04281

10500 29.5 21.99 61.34 1.0670 0.04277

11000 29.9 22.79 63.47 1.0741 0.04273



11500 30.2 23.58 65.58 1.0811 0.04268

12000 30.5 24.35 67.69 1.0881 0.04264

12500 30.8 25.11 69.79 1.0951 0.04260

13000 31.1 25.85 71.88 1.1021 0.04255

F250 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.17 51.55 0.2669 0.04674

8000 24.6 20.15 54.00 0.2738 0.04668

8500 24.9 21.10 56.45 0.2806 0.04663

9000 25.3 22.03 58.89 0.2874 0.04657

9500 25.6 22.94 61.32 0.2942 0.04651

10000 26.0 23.82 63.74 0.3010 0.04646

10500 26.3 24.67 66.16 0.3078 0.04640

11000 26.7 25.51 68.58 0.3145 0.04634

11500 27.0 26.32 70.99 0.3212 0.04629

12000 27.4 27.12 73.39 0.3279 0.04623

12500 27.7 27.89 75.79 0.3346 0.04618

13000 28.1 28.65 78.19 0.3413 0.04612

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.21 51.18 0.2659 0.04675

8000 24.5 20.20 53.61 0.2727 0.04669

8500 24.9 21.16 56.03 0.2794 0.04664

9000 25.2 22.09 58.44 0.2862 0.04658

9500 25.6 23.00 60.85 0.2929 0.04652

10000 25.9 23.88 63.25 0.2996 0.04647

10500 26.3 24.74 65.65 0.3063 0.04641

11000 26.6 25.58 68.04 0.3130 0.04636

11500 27.0 26.40 70.43 0.3197 0.04630

12000 27.3 27.20 72.81 0.3263 0.04625

12500 27.6 27.98 75.18 0.3329 0.04619

13000 28.0 28.74 77.56 0.3396 0.04614

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.1 19.25 50.84 0.2650 0.04676

8000 24.5 20.24 53.24 0.2717 0.04670

8500 24.8 21.21 55.64 0.2784 0.04664

9000 25.2 22.14 58.04 0.2851 0.04659

9500 25.5 23.06 60.42 0.2917 0.04653

10000 25.9 23.94 62.80 0.2984 0.04648

10500 26.2 24.81 65.18 0.3050 0.04642

11000 26.5 25.65 67.55 0.3116 0.04637

11500 26.9 26.48 69.91 0.3182 0.04631

12000 27.2 27.28 72.27 0.3248 0.04626

12500 27.6 28.06 74.63 0.3314 0.04620

13000 27.9 28.83 76.98 0.3380 0.04615

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.19 51.91 0.2525 0.04680

8000 24.5 20.19 54.30 0.2582 0.04675

8500 24.9 21.15 56.67 0.2640 0.04670

9000 25.2 22.10 59.04 0.2697 0.04665

9500 25.6 23.01 61.39 0.2754 0.04660

10000 25.9 23.91 63.73 0.2810 0.04655

10500 26.2 24.79 66.07 0.2866 0.04650

11000 26.6 25.64 68.39 0.2923 0.04646

11500 26.9 26.47 70.71 0.2978 0.04641

12000 27.2 27.29 73.02 0.3034 0.04636

12500 27.5 28.08 75.32 0.3090 0.04631

13000 27.9 28.86 77.61 0.3145 0.04626

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.23 51.59 0.2517 0.04680

8000 24.5 20.23 53.95 0.2574 0.04676

8500 24.8 21.20 56.31 0.2631 0.04671

9000 25.2 22.14 58.65 0.2688 0.04666

9500 25.5 23.07 60.99 0.2744 0.04661

10000 25.8 23.97 63.31 0.2800 0.04656

10500 26.2 24.85 65.62 0.2856 0.04651

11000 26.5 25.70 67.93 0.2911 0.04646

11500 26.8 26.54 70.23 0.2967 0.04642

12000 27.1 27.36 72.51 0.3022 0.04637

12500 27.5 28.16 74.79 0.3077 0.04632

13000 27.8 28.94 77.07 0.3132 0.04627

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.1 19.29 51.02 0.2503 0.04682

8000 24.4 20.30 53.35 0.2560 0.04677

8500 24.7 21.28 55.67 0.2616 0.04672

9000 25.1 22.23 57.98 0.2671 0.04667

9500 25.4 23.16 60.28 0.2727 0.04662

10000 25.7 24.06 62.57 0.2782 0.04658

10500 26.0 24.95 64.85 0.2837 0.04653

11000 26.4 25.82 67.12 0.2892 0.04648

11500 26.7 26.66 69.38 0.2946 0.04643

12000 27.0 27.49 71.64 0.3001 0.04639

12500 27.3 28.30 73.88 0.3055 0.04634

13000 27.7 29.09 76.12 0.3109 0.04629



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.1 19.29 49.39 0.2803 0.04688

8000 24.4 20.30 51.60 0.2877 0.04684

8500 24.7 21.28 53.80 0.2950 0.04679

9000 25.1 22.24 55.99 0.3023 0.04675

9500 25.4 23.17 58.17 0.3095 0.04670

10000 25.7 24.08 60.34 0.3167 0.04666

10500 26.0 24.97 62.50 0.3239 0.04662

11000 26.4 25.84 64.65 0.3311 0.04657

11500 26.7 26.69 66.80 0.3382 0.04653

12000 27.0 27.52 68.93 0.3453 0.04648

12500 27.3 28.33 71.06 0.3524 0.04644

13000 27.6 29.12 73.18 0.3594 0.04640

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.0 19.32 49.15 0.2795 0.04689

8000 24.4 20.33 51.35 0.2868 0.04684

8500 24.7 21.31 53.54 0.2941 0.04680

9000 25.0 22.27 55.71 0.3014 0.04675

9500 25.3 23.21 57.88 0.3086 0.04671

10000 25.7 24.12 60.04 0.3157 0.04667

10500 26.0 25.02 62.18 0.3229 0.04662

11000 26.3 25.89 64.32 0.3300 0.04658

11500 26.6 26.74 66.45 0.3370 0.04653

12000 26.9 27.57 68.57 0.3441 0.04649

12500 27.2 28.39 70.68 0.3511 0.04645

13000 27.6 29.19 72.79 0.3581 0.04640

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.0 19.35 48.93 0.2788 0.04689

8000 24.3 20.36 51.12 0.2861 0.04685

8500 24.7 21.35 53.29 0.2933 0.04680

9000 25.0 22.31 55.46 0.3005 0.04676

9500 25.3 23.24 57.61 0.3077 0.04672

10000 25.6 24.16 59.75 0.3148 0.04667

10500 25.9 25.06 61.89 0.3219 0.04663

11000 26.3 25.94 64.01 0.3289 0.04658

11500 26.6 26.79 66.13 0.3360 0.04654

12000 26.9 27.62 68.24 0.3430 0.04650

12500 27.2 28.44 70.34 0.3500 0.04645

13000 27.5 29.24 72.43 0.3569 0.04641

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.0 17.22 50.84 1.0103 0.04035

8000 27.3 18.13 53.29 1.0171 0.04029

8500 27.7 19.02 55.73 1.0240 0.04023

9000 28.0 19.88 58.17 1.0308 0.04018

9500 28.4 20.72 60.60 1.0376 0.04012

10000 28.7 21.55 63.03 1.0443 0.04006

10500 29.1 22.35 65.45 1.0511 0.04001

11000 29.4 23.14 67.86 1.0578 0.03995

11500 29.8 23.90 70.27 1.0646 0.03990

12000 30.1 24.65 72.68 1.0713 0.03984

12500 30.5 25.38 75.08 1.0780 0.03979

13000 30.8 26.10 77.47 1.0847 0.03973

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 26.9 17.26 50.46 1.0093 0.04036

8000 27.3 18.17 52.89 1.0160 0.04030

8500 27.6 19.06 55.31 1.0228 0.04024

9000 28.0 19.92 57.73 1.0295 0.04019

9500 28.3 20.77 60.14 1.0363 0.04013

10000 28.7 21.60 62.54 1.0430 0.04008

10500 29.0 22.41 64.93 1.0497 0.04002

11000 29.3 23.20 67.33 1.0563 0.03996

11500 29.7 23.97 69.71 1.0630 0.03991

12000 30.0 24.72 72.09 1.0697 0.03985

12500 30.4 25.46 74.47 1.0763 0.03980

13000 30.7 26.18 76.84 1.0829 0.03974

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 26.9 17.29 50.12 1.0083 0.04036

8000 27.2 18.20 52.53 1.0150 0.04031

8500 27.6 19.10 54.93 1.0217 0.04025

9000 27.9 19.97 57.32 1.0284 0.04020

9500 28.2 20.82 59.71 1.0351 0.04014

10000 28.6 21.65 62.09 1.0417 0.04009

10500 28.9 22.46 64.46 1.0484 0.04003

11000 29.3 23.25 66.83 1.0550 0.03998

11500 29.6 24.03 69.20 1.0616 0.03992

12000 30.0 24.78 71.56 1.0682 0.03987

12500 30.3 25.53 73.91 1.0747 0.03981

13000 30.6 26.25 76.27 1.0813 0.03976

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 26.9 17.25 51.19 0.9895 0.04049

8000 27.3 18.17 53.57 0.9953 0.04044

8500 27.6 19.06 55.95 1.0010 0.04039

9000 27.9 19.94 58.31 1.0067 0.04034



9500 28.3 20.80 60.67 1.0124 0.04029

10000 28.6 21.64 63.01 1.0180 0.04024

10500 28.9 22.45 65.34 1.0237 0.04020

11000 29.3 23.25 67.67 1.0293 0.04015

11500 29.6 24.04 69.98 1.0348 0.04010

12000 29.9 24.81 72.29 1.0404 0.04005

12500 30.3 25.56 74.59 1.0460 0.04000

13000 30.6 26.30 76.88 1.0515 0.03995

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 26.9 17.28 50.86 0.9887 0.04050

8000 27.2 18.20 53.23 0.9944 0.04045

8500 27.5 19.10 55.58 1.0001 0.04040

9000 27.9 19.98 57.93 1.0058 0.04035

9500 28.2 20.84 60.26 1.0114 0.04030

10000 28.5 21.68 62.58 1.0170 0.04025

10500 28.9 22.50 64.90 1.0226 0.04020

11000 29.2 23.31 67.20 1.0281 0.04016

11500 29.5 24.09 69.50 1.0337 0.04011

12000 29.9 24.87 71.79 1.0392 0.04006

12500 30.2 25.62 74.07 1.0447 0.04001

13000 30.5 26.36 76.34 1.0502 0.03997

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 26.8 17.33 50.29 0.9873 0.04051

8000 27.1 18.26 52.62 0.9930 0.04046

8500 27.5 19.17 54.94 0.9986 0.04041

9000 27.8 20.05 57.25 1.0041 0.04036

9500 28.1 20.91 59.55 1.0097 0.04032

10000 28.4 21.76 61.84 1.0152 0.04027

10500 28.8 22.59 64.12 1.0207 0.04022

11000 29.1 23.40 66.39 1.0262 0.04017

11500 29.4 24.19 68.66 1.0316 0.04013

12000 29.7 24.97 70.91 1.0371 0.04008

12500 30.0 25.73 73.16 1.0425 0.04003

13000 30.4 26.48 75.40 1.0479 0.03999

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 26.8 17.32 48.67 1.0237 0.04049

8000 27.1 18.25 50.88 1.0310 0.04045

8500 27.5 19.16 53.09 1.0383 0.04040

9000 27.8 20.04 55.28 1.0456 0.04036

9500 28.1 20.91 57.46 1.0529 0.04031

10000 28.4 21.76 59.63 1.0601 0.04027

10500 28.8 22.59 61.79 1.0673 0.04022

11000 29.1 23.41 63.94 1.0744 0.04018

11500 29.4 24.20 66.08 1.0815 0.04013

12000 29.7 24.98 68.22 1.0886 0.04009

12500 30.0 25.75 70.34 1.0957 0.04005

13000 30.3 26.50 72.46 1.1028 0.04000

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 26.8 17.34 48.43 1.0229 0.04050

8000 27.1 18.27 50.63 1.0302 0.04045

8500 27.4 19.18 52.82 1.0375 0.04041

9000 27.8 20.07 55.00 1.0447 0.04036

9500 28.1 20.94 57.16 1.0519 0.04032

10000 28.4 21.80 59.32 1.0591 0.04027

10500 28.7 22.63 61.47 1.0662 0.04023

11000 29.0 23.45 63.60 1.0733 0.04019

11500 29.3 24.25 65.73 1.0804 0.04014

12000 29.7 25.03 67.85 1.0874 0.04010

12500 30.0 25.80 69.97 1.0945 0.04005

13000 30.3 26.55 72.07 1.1015 0.04001

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 26.7 17.36 48.22 1.0222 0.04050

8000 27.1 18.30 50.40 1.0294 0.04046

8500 27.4 19.21 52.58 1.0367 0.04041

9000 27.7 20.10 54.74 1.0439 0.04037

9500 28.0 20.97 56.90 1.0510 0.04032

10000 28.4 21.83 59.04 1.0581 0.04028

10500 28.7 22.66 61.17 1.0652 0.04024

11000 29.0 23.48 63.30 1.0723 0.04019

11500 29.3 24.29 65.41 1.0793 0.04015

12000 29.6 25.07 67.52 1.0863 0.04010

12500 29.9 25.84 69.62 1.0933 0.04006

13000 30.2 26.60 71.71 1.1003 0.04002

F250 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.47 51.73 0.2688 0.04940

8000 25.5 19.42 54.18 0.2757 0.04935

8500 25.9 20.35 56.62 0.2825 0.04929

9000 26.2 21.26 59.06 0.2893 0.04923

9500 26.6 22.14 61.49 0.2961 0.04918

10000 26.9 23.00 63.92 0.3029 0.04912

10500 27.3 23.84 66.34 0.3096 0.04907

11000 27.6 24.66 68.75 0.3164 0.04901



11500 28.0 25.46 71.16 0.3231 0.04895

12000 28.3 26.23 73.57 0.3298 0.04890

12500 28.7 27.00 75.97 0.3365 0.04884

13000 29.0 27.74 78.36 0.3432 0.04879

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 51.35 0.2678 0.04941

8000 25.5 19.47 53.78 0.2746 0.04936

8500 25.8 20.40 56.20 0.2813 0.04930

9000 26.2 21.31 58.62 0.2881 0.04924

9500 26.5 22.20 61.03 0.2948 0.04919

10000 26.8 23.06 63.43 0.3015 0.04913

10500 27.2 23.90 65.83 0.3082 0.04908

11000 27.5 24.73 68.22 0.3149 0.04902

11500 27.9 25.53 70.60 0.3215 0.04897

12000 28.2 26.31 72.98 0.3282 0.04891

12500 28.6 27.08 75.36 0.3348 0.04886

13000 28.9 27.83 77.73 0.3414 0.04880

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.55 51.01 0.2668 0.04942

8000 25.4 19.51 53.42 0.2735 0.04936

8500 25.7 20.45 55.82 0.2802 0.04931

9000 26.1 21.36 58.21 0.2869 0.04925

9500 26.4 22.25 60.60 0.2936 0.04920

10000 26.8 23.12 62.98 0.3002 0.04914

10500 27.1 23.96 65.36 0.3069 0.04909

11000 27.5 24.79 67.73 0.3135 0.04903

11500 27.8 25.60 70.09 0.3201 0.04898

12000 28.1 26.39 72.45 0.3267 0.04892

12500 28.5 27.15 74.81 0.3333 0.04887

13000 28.8 27.91 77.16 0.3398 0.04881

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.49 52.09 0.2544 0.04946

8000 25.5 19.46 54.48 0.2601 0.04941

8500 25.8 20.40 56.85 0.2659 0.04936

9000 26.1 21.32 59.21 0.2716 0.04931

9500 26.5 22.21 61.57 0.2772 0.04927

10000 26.8 23.09 63.91 0.2829 0.04922

10500 27.1 23.94 66.24 0.2885 0.04917

11000 27.5 24.78 68.57 0.2941 0.04912

11500 27.8 25.60 70.89 0.2997 0.04907

12000 28.1 26.40 73.19 0.3053 0.04902

12500 28.5 27.17 75.49 0.3108 0.04898

13000 28.8 27.94 77.79 0.3164 0.04893

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.52 51.76 0.2536 0.04947

8000 25.4 19.49 54.13 0.2593 0.04942

8500 25.8 20.44 56.48 0.2650 0.04937

9000 26.1 21.36 58.83 0.2706 0.04932

9500 26.4 22.26 61.16 0.2763 0.04927

10000 26.8 23.14 63.49 0.2819 0.04923

10500 27.1 24.00 65.80 0.2874 0.04918

11000 27.4 24.84 68.11 0.2930 0.04913

11500 27.7 25.66 70.40 0.2985 0.04908

12000 28.1 26.46 72.69 0.3041 0.04903

12500 28.4 27.25 74.97 0.3096 0.04899

13000 28.7 28.02 77.24 0.3151 0.04894

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.59 51.19 0.2522 0.04948

8000 25.3 19.56 53.53 0.2578 0.04943

8500 25.7 20.51 55.85 0.2634 0.04938

9000 26.0 21.44 58.16 0.2690 0.04934

9500 26.3 22.35 60.46 0.2745 0.04929

10000 26.6 23.24 62.74 0.2801 0.04924

10500 27.0 24.10 65.02 0.2856 0.04919

11000 27.3 24.94 67.30 0.2911 0.04915

11500 27.6 25.77 69.56 0.2965 0.04910

12000 27.9 26.58 71.81 0.3020 0.04905

12500 28.3 27.37 74.06 0.3074 0.04901

13000 28.6 28.15 76.30 0.3128 0.04896

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.58 49.56 0.2822 0.04955

8000 25.3 19.56 51.78 0.2896 0.04950

8500 25.7 20.52 53.98 0.2969 0.04946

9000 26.0 21.45 56.17 0.3042 0.04941

9500 26.3 22.36 58.35 0.3114 0.04937

10000 26.6 23.25 60.52 0.3186 0.04932

10500 27.0 24.12 62.68 0.3258 0.04928

11000 27.3 24.97 64.83 0.3329 0.04924

11500 27.6 25.80 66.97 0.3401 0.04919

12000 27.9 26.61 69.11 0.3472 0.04915

12500 28.2 27.41 71.23 0.3542 0.04910

13000 28.5 28.19 73.35 0.3613 0.04906



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.61 49.33 0.2814 0.04955

8000 25.3 19.59 51.53 0.2887 0.04951

8500 25.6 20.55 53.71 0.2960 0.04946

9000 25.9 21.48 55.89 0.3032 0.04942

9500 26.3 22.40 58.06 0.3104 0.04937

10000 26.6 23.29 60.21 0.3176 0.04933

10500 26.9 24.16 62.36 0.3247 0.04929

11000 27.2 25.01 64.50 0.3318 0.04924

11500 27.5 25.85 66.62 0.3389 0.04920

12000 27.9 26.66 68.75 0.3460 0.04915

12500 28.2 27.46 70.86 0.3530 0.04911

13000 28.5 28.24 72.96 0.3600 0.04907

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.63 49.11 0.2807 0.04956

8000 25.3 19.62 51.30 0.2880 0.04951

8500 25.6 20.58 53.47 0.2952 0.04947

9000 25.9 21.52 55.63 0.3024 0.04942

9500 26.2 22.43 57.79 0.3095 0.04938

10000 26.5 23.32 59.93 0.3167 0.04934

10500 26.9 24.20 62.06 0.3238 0.04929

11000 27.2 25.05 64.19 0.3308 0.04925

11500 27.5 25.89 66.30 0.3378 0.04921

12000 27.8 26.71 68.41 0.3449 0.04916

12500 28.1 27.51 70.51 0.3518 0.04912

13000 28.4 28.30 72.61 0.3588 0.04908

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.9 16.65 51.01 1.0122 0.04301

8000 28.2 17.54 53.46 1.0190 0.04295

8500 28.6 18.40 55.91 1.0258 0.04290

9000 28.9 19.25 58.35 1.0327 0.04284

9500 29.3 20.07 60.78 1.0394 0.04279

10000 29.6 20.88 63.21 1.0462 0.04273

10500 30.0 21.66 65.63 1.0530 0.04267

11000 30.3 22.43 68.04 1.0597 0.04262

11500 30.7 23.18 70.45 1.0664 0.04256

12000 31.0 23.92 72.85 1.0732 0.04251

12500 31.4 24.64 75.25 1.0799 0.04245

13000 31.7 25.35 77.65 1.0865 0.04239

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.69 50.64 1.0111 0.04302

8000 28.2 17.58 53.07 1.0179 0.04296

8500 28.5 18.44 55.49 1.0247 0.04291

9000 28.9 19.29 57.90 1.0314 0.04285

9500 29.2 20.12 60.31 1.0381 0.04280

10000 29.6 20.93 62.71 1.0448 0.04274

10500 29.9 21.72 65.11 1.0515 0.04268

11000 30.3 22.49 67.50 1.0582 0.04263

11500 30.6 23.25 69.89 1.0649 0.04257

12000 31.0 23.99 72.27 1.0715 0.04252

12500 31.3 24.71 74.65 1.0782 0.04246

13000 31.6 25.42 77.02 1.0848 0.04241

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.71 50.30 1.0102 0.04303

8000 28.1 17.61 52.70 1.0169 0.04297

8500 28.5 18.48 55.10 1.0236 0.04292

9000 28.8 19.33 57.50 1.0303 0.04286

9500 29.2 20.16 59.89 1.0369 0.04281

10000 29.5 20.97 62.27 1.0436 0.04275

10500 29.9 21.77 64.64 1.0502 0.04270

11000 30.2 22.54 67.01 1.0568 0.04264

11500 30.5 23.30 69.38 1.0634 0.04259

12000 30.9 24.05 71.74 1.0700 0.04253

12500 31.2 24.77 74.09 1.0766 0.04248

13000 31.6 25.49 76.44 1.0832 0.04242

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.68 51.36 0.9914 0.04315

8000 28.2 17.58 53.75 0.9971 0.04310

8500 28.5 18.45 56.12 1.0029 0.04306

9000 28.9 19.30 58.49 1.0086 0.04301

9500 29.2 20.14 60.84 1.0142 0.04296

10000 29.5 20.96 63.19 1.0199 0.04291

10500 29.9 21.76 65.52 1.0255 0.04286

11000 30.2 22.55 67.84 1.0311 0.04281

11500 30.5 23.31 70.16 1.0367 0.04276

12000 30.8 24.07 72.47 1.0423 0.04271

12500 31.2 24.80 74.77 1.0478 0.04267

13000 31.5 25.53 77.06 1.0534 0.04262

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.8 16.71 51.04 0.9906 0.04316

8000 28.1 17.61 53.40 0.9963 0.04311

8500 28.5 18.48 55.76 1.0020 0.04306

9000 28.8 19.34 58.10 1.0076 0.04301



9500 29.1 20.18 60.44 1.0133 0.04297

10000 29.5 21.00 62.76 1.0189 0.04292

10500 29.8 21.81 65.07 1.0245 0.04287

11000 30.1 22.60 67.38 1.0300 0.04282

11500 30.5 23.37 69.68 1.0356 0.04277

12000 30.8 24.12 71.96 1.0411 0.04273

12500 31.1 24.86 74.25 1.0466 0.04268

13000 31.4 25.59 76.52 1.0521 0.04263

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.76 50.47 0.9892 0.04317

8000 28.0 17.66 52.80 0.9948 0.04312

8500 28.4 18.54 55.12 1.0004 0.04308

9000 28.7 19.41 57.43 1.0060 0.04303

9500 29.0 20.25 59.73 1.0116 0.04298

10000 29.4 21.08 62.02 1.0171 0.04293

10500 29.7 21.89 64.30 1.0226 0.04288

11000 30.0 22.68 66.57 1.0281 0.04284

11500 30.3 23.46 68.83 1.0335 0.04279

12000 30.7 24.22 71.09 1.0390 0.04274

12500 31.0 24.97 73.34 1.0444 0.04270

13000 31.3 25.70 75.57 1.0498 0.04265

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.74 48.85 1.0255 0.04316

8000 28.1 17.65 51.06 1.0329 0.04311

8500 28.4 18.54 53.26 1.0402 0.04307

9000 28.7 19.40 55.45 1.0475 0.04302

9500 29.0 20.25 57.63 1.0548 0.04298

10000 29.4 21.08 59.80 1.0620 0.04293

10500 29.7 21.89 61.96 1.0691 0.04289

11000 30.0 22.69 64.12 1.0763 0.04284

11500 30.3 23.47 66.26 1.0834 0.04280

12000 30.6 24.23 68.39 1.0905 0.04276

12500 31.0 24.98 70.52 1.0976 0.04271

13000 31.3 25.72 72.64 1.1046 0.04267

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.77 48.61 1.0248 0.04316

8000 28.0 17.67 50.81 1.0321 0.04312

8500 28.4 18.56 53.00 1.0393 0.04307

9000 28.7 19.43 55.18 1.0466 0.04303

9500 29.0 20.28 57.34 1.0538 0.04298

10000 29.3 21.11 59.50 1.0609 0.04294

10500 29.6 21.93 61.64 1.0681 0.04289

11000 30.0 22.73 63.78 1.0752 0.04285

11500 30.3 23.51 65.91 1.0823 0.04281

12000 30.6 24.28 68.03 1.0893 0.04276

12500 30.9 25.03 70.14 1.0963 0.04272

13000 31.2 25.77 72.25 1.1033 0.04268

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 27.7 16.79 48.39 1.0240 0.04317

8000 28.0 17.70 50.58 1.0313 0.04312

8500 28.3 18.58 52.76 1.0385 0.04308

9000 28.6 19.46 54.92 1.0457 0.04303

9500 29.0 20.31 57.07 1.0529 0.04299

10000 29.3 21.14 59.22 1.0600 0.04294

10500 29.6 21.96 61.35 1.0671 0.04290

11000 29.9 22.76 63.47 1.0742 0.04286

11500 30.2 23.55 65.59 1.0812 0.04281

12000 30.5 24.32 67.70 1.0882 0.04277

12500 30.9 25.07 69.80 1.0952 0.04273

13000 31.2 25.81 71.89 1.1021 0.04268

F250 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 25.5 18.24 55.98 0.3444 0.04710

8000 25.8 19.19 58.36 0.3547 0.04702

8500 26.2 20.10 60.71 0.3649 0.04695

9000 26.5 21.00 63.04 0.3751 0.04687

9500 26.9 21.88 65.35 0.3851 0.04680

10000 27.2 22.73 67.64 0.3951 0.04673

10500 27.6 23.57 69.90 0.4049 0.04665

11000 27.9 24.39 72.15 0.4147 0.04658

11500 28.3 25.19 74.39 0.4244 0.04651

12000 28.6 25.97 76.60 0.4340 0.04644

12500 28.9 26.74 78.80 0.4436 0.04637

13000 29.3 27.49 80.99 0.4531 0.04630

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 25.4 18.30 55.50 0.3423 0.04711

8000 25.7 19.24 57.86 0.3525 0.04704

8500 26.1 20.17 60.18 0.3627 0.04696

9000 26.4 21.07 62.49 0.3727 0.04689

9500 26.8 21.95 64.77 0.3826 0.04682

10000 27.1 22.81 67.04 0.3924 0.04674

10500 27.5 23.65 69.28 0.4022 0.04667

11000 27.8 24.47 71.50 0.4119 0.04660



11500 28.1 25.28 73.71 0.4215 0.04653

12000 28.5 26.07 75.90 0.4310 0.04646

12500 28.8 26.84 78.08 0.4405 0.04639

13000 29.1 27.60 80.24 0.4499 0.04632

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.4 18.31 55.16 0.3801 0.04642

8000 25.8 19.22 57.78 0.3941 0.04631

8500 26.2 20.11 60.40 0.4081 0.04619

9000 26.6 20.96 63.00 0.4221 0.04608

9500 27.0 21.80 65.59 0.4359 0.04596

10000 27.4 22.61 68.17 0.4498 0.04585

10500 27.8 23.40 70.74 0.4635 0.04574

11000 28.2 24.17 73.30 0.4772 0.04563

11500 28.6 24.92 75.85 0.4909 0.04551

12000 28.9 25.64 78.39 0.5045 0.04540

12500 29.3 26.35 80.93 0.5181 0.04529

13000 29.7 27.04 83.46 0.5316 0.04518

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.4 18.31 55.16 0.3801 0.04642

8000 25.8 19.22 57.78 0.3941 0.04631

8500 26.2 20.11 60.40 0.4081 0.04619

9000 26.6 20.96 63.00 0.4221 0.04608

9500 27.0 21.80 65.59 0.4359 0.04596

10000 27.4 22.61 68.17 0.4498 0.04585

10500 27.8 23.40 70.74 0.4635 0.04574

11000 28.2 24.17 73.30 0.4772 0.04563

11500 28.6 24.92 75.85 0.4909 0.04551

12000 28.9 25.64 78.39 0.5045 0.04540

12500 29.3 26.35 80.93 0.5181 0.04529

13000 29.7 27.04 83.46 0.5316 0.04518

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 24.4 19.01 52.84 0.2345 0.04750

8000 24.8 19.99 55.24 0.2397 0.04747

8500 25.1 20.95 57.63 0.2448 0.04743

9000 25.5 21.88 60.01 0.2499 0.04739

9500 25.8 22.80 62.37 0.2550 0.04735

10000 26.1 23.69 64.71 0.2600 0.04731

10500 26.5 24.56 67.05 0.2651 0.04727

11000 26.8 25.41 69.37 0.2701 0.04723

11500 27.1 26.24 71.68 0.2750 0.04719

12000 27.5 27.05 73.98 0.2800 0.04716

12500 27.8 27.84 76.27 0.2849 0.04712

13000 28.1 28.62 78.54 0.2898 0.04708

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 24.2 19.19 51.74 0.2061 0.04780

8000 24.5 20.20 54.03 0.2095 0.04778

8500 24.8 21.19 56.31 0.2129 0.04776

9000 25.2 22.15 58.56 0.2163 0.04774

9500 25.5 23.09 60.81 0.2196 0.04772

10000 25.8 24.01 63.04 0.2229 0.04769

10500 26.1 24.90 65.25 0.2262 0.04767

11000 26.4 25.78 67.45 0.2295 0.04765

11500 26.7 26.64 69.64 0.2328 0.04763

12000 27.0 27.49 71.81 0.2360 0.04761

12500 27.3 28.31 73.98 0.2393 0.04759

13000 27.6 29.12 76.13 0.2425 0.04757

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 28.1 16.51 55.21 1.0604 0.04106

8000 28.5 17.39 57.59 1.0708 0.04099

8500 28.8 18.24 59.95 1.0810 0.04091

9000 29.2 19.08 62.28 1.0911 0.04084

9500 29.5 19.90 64.59 1.1011 0.04076

10000 29.9 20.70 66.87 1.1111 0.04069

10500 30.2 21.49 69.14 1.1210 0.04062

11000 30.6 22.26 71.39 1.1307 0.04055

11500 30.9 23.01 73.62 1.1404 0.04048

12000 31.2 23.75 75.84 1.1501 0.04041

12500 31.6 24.48 78.04 1.1596 0.04034

13000 31.9 25.19 80.23 1.1691 0.04027

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 28.0 16.55 54.74 1.0584 0.04108

8000 28.4 17.43 57.09 1.0686 0.04100

8500 28.8 18.29 59.42 1.0787 0.04093

9000 29.1 19.13 61.73 1.0887 0.04086

9500 29.5 19.96 64.01 1.0986 0.04078

10000 29.8 20.77 66.27 1.1085 0.04071

10500 30.1 21.56 68.52 1.1182 0.04064

11000 30.5 22.33 70.74 1.1279 0.04057

11500 30.8 23.09 72.95 1.1375 0.04050

12000 31.1 23.84 75.14 1.1470 0.04043

12500 31.5 24.57 77.32 1.1565 0.04036

13000 31.8 25.28 79.48 1.1659 0.04029



LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 27.9 16.64 54.32 1.0510 0.04097

8000 28.3 17.49 56.95 1.0651 0.04085

8500 28.7 18.32 59.56 1.0791 0.04074

9000 29.1 19.13 62.16 1.0930 0.04062

9500 29.5 19.92 64.75 1.1069 0.04051

10000 29.9 20.68 67.33 1.1207 0.04039

10500 30.3 21.43 69.90 1.1344 0.04028

11000 30.7 22.16 72.46 1.1481 0.04017

11500 31.1 22.87 75.01 1.1618 0.04006

12000 31.5 23.57 77.56 1.1754 0.03994

12500 31.9 24.25 80.09 1.1890 0.03983

13000 32.3 24.91 82.62 1.2025 0.03972

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 27.9 16.64 54.32 1.0510 0.04097

8000 28.3 17.49 56.95 1.0651 0.04085

8500 28.7 18.32 59.56 1.0791 0.04074

9000 29.1 19.13 62.16 1.0930 0.04062

9500 29.5 19.92 64.75 1.1069 0.04051

10000 29.9 20.68 67.33 1.1207 0.04039

10500 30.3 21.43 69.90 1.1344 0.04028

11000 30.7 22.16 72.46 1.1481 0.04017

11500 31.1 22.87 75.01 1.1618 0.04006

12000 31.5 23.57 77.56 1.1754 0.03994

12500 31.9 24.25 80.09 1.1890 0.03983

13000 32.3 24.91 82.62 1.2025 0.03972

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 26.9 17.27 51.94 0.8705 0.04248

8000 27.2 18.19 54.35 0.8757 0.04244

8500 27.6 19.08 56.74 0.8808 0.04240

9000 27.9 19.96 59.11 0.8859 0.04236

9500 28.2 20.82 61.47 0.8910 0.04232

10000 28.6 21.66 63.82 0.8960 0.04228

10500 28.9 22.48 66.15 0.9010 0.04224

11000 29.2 23.28 68.48 0.9060 0.04221

11500 29.6 24.06 70.79 0.9110 0.04217

12000 29.9 24.83 73.08 0.9159 0.04213

12500 30.2 25.59 75.37 0.9209 0.04209

13000 30.5 26.33 77.65 0.9258 0.04205

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 26.7 17.42 50.84 0.8421 0.04278

8000 27.0 18.36 53.14 0.8455 0.04275

8500 27.3 19.28 55.41 0.8489 0.04273

9000 27.6 20.18 57.67 0.8522 0.04271

9500 27.9 21.06 59.91 0.8556 0.04269

10000 28.2 21.92 62.14 0.8589 0.04267

10500 28.5 22.76 64.36 0.8622 0.04265

11000 28.9 23.59 66.56 0.8655 0.04263

11500 29.2 24.40 68.74 0.8688 0.04261

12000 29.5 25.20 70.92 0.8720 0.04259

12500 29.8 25.98 73.08 0.8752 0.04257

13000 30.1 26.74 75.24 0.8784 0.04255

F250 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 26.0 17.86 56.08 0.3455 0.04869

8000 26.4 18.78 58.46 0.3558 0.04862

8500 26.7 19.69 60.81 0.3661 0.04854

9000 27.1 20.57 63.15 0.3762 0.04847

9500 27.4 21.44 65.45 0.3862 0.04839

10000 27.8 22.28 67.74 0.3962 0.04832

10500 28.1 23.11 70.01 0.4060 0.04825

11000 28.5 23.91 72.26 0.4158 0.04818

11500 28.8 24.70 74.49 0.4255 0.04811

12000 29.1 25.48 76.71 0.4352 0.04804

12500 29.5 26.24 78.91 0.4447 0.04797

13000 29.8 26.98 81.09 0.4542 0.04790

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 25.9 17.91 55.61 0.3434 0.04871

8000 26.3 18.84 57.96 0.3537 0.04863

8500 26.7 19.75 60.29 0.3638 0.04856

9000 27.0 20.64 62.60 0.3738 0.04848

9500 27.3 21.51 64.88 0.3837 0.04841

10000 27.7 22.35 67.14 0.3936 0.04834

10500 28.0 23.19 69.38 0.4033 0.04827

11000 28.4 24.00 71.61 0.4130 0.04820

11500 28.7 24.79 73.82 0.4226 0.04813

12000 29.0 25.57 76.01 0.4321 0.04806

12500 29.4 26.34 78.19 0.4416 0.04799

13000 29.7 27.09 80.35 0.4510 0.04792

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.9 17.92 55.26 0.3812 0.04802

8000 26.3 18.82 57.89 0.3953 0.04790

8500 26.7 19.69 60.50 0.4093 0.04779

9000 27.1 20.54 63.10 0.4232 0.04767



9500 27.5 21.36 65.69 0.4371 0.04756

10000 27.9 22.16 68.27 0.4509 0.04745

10500 28.3 22.95 70.84 0.4646 0.04733

11000 28.7 23.70 73.40 0.4784 0.04722

11500 29.1 24.44 75.96 0.4920 0.04711

12000 29.5 25.16 78.50 0.5056 0.04700

12500 29.9 25.87 81.03 0.5192 0.04688

13000 30.3 26.55 83.56 0.5328 0.04677

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.9 17.92 55.26 0.3812 0.04802

8000 26.3 18.82 57.89 0.3953 0.04790

8500 26.7 19.69 60.50 0.4093 0.04779

9000 27.1 20.54 63.10 0.4232 0.04767

9500 27.5 21.36 65.69 0.4371 0.04756

10000 27.9 22.16 68.27 0.4509 0.04745

10500 28.3 22.95 70.84 0.4646 0.04733

11000 28.7 23.70 73.40 0.4784 0.04722

11500 29.1 24.44 75.96 0.4920 0.04711

12000 29.5 25.16 78.50 0.5056 0.04700

12500 29.9 25.87 81.03 0.5192 0.04688

13000 30.3 26.55 83.56 0.5328 0.04677

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.59 52.94 0.2356 0.04910

8000 25.3 19.55 55.35 0.2408 0.04906

8500 25.7 20.50 57.74 0.2459 0.04902

9000 26.0 21.42 60.11 0.2510 0.04898

9500 26.4 22.32 62.47 0.2561 0.04894

10000 26.7 23.20 64.82 0.2612 0.04890

10500 27.0 24.06 67.15 0.2662 0.04886

11000 27.3 24.90 69.47 0.2712 0.04883

11500 27.7 25.72 71.78 0.2761 0.04879

12000 28.0 26.52 74.08 0.2811 0.04875

12500 28.3 27.31 76.37 0.2860 0.04871

13000 28.6 28.08 78.65 0.2909 0.04867

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 24.8 18.77 51.84 0.2072 0.04940

8000 25.1 19.76 54.14 0.2106 0.04937

8500 25.4 20.73 56.41 0.2140 0.04935

9000 25.7 21.67 58.67 0.2174 0.04933

9500 26.0 22.60 60.91 0.2207 0.04931

10000 26.3 23.50 63.14 0.2241 0.04929

10500 26.7 24.39 65.35 0.2274 0.04927

11000 27.0 25.25 67.56 0.2306 0.04925

11500 27.3 26.10 69.74 0.2339 0.04923

12000 27.6 26.93 71.92 0.2371 0.04921

12500 27.9 27.75 74.08 0.2404 0.04919

13000 28.2 28.55 76.23 0.2436 0.04917

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 28.7 16.19 55.32 1.0615 0.04266

8000 29.0 17.06 57.70 1.0719 0.04258

8500 29.4 17.90 60.05 1.0821 0.04251

9000 29.7 18.73 62.38 1.0922 0.04243

9500 30.1 19.54 64.69 1.1023 0.04236

10000 30.4 20.33 66.98 1.1122 0.04229

10500 30.8 21.10 69.25 1.1221 0.04221

11000 31.1 21.86 71.50 1.1319 0.04214

11500 31.5 22.61 73.73 1.1416 0.04207

12000 31.8 23.34 75.95 1.1512 0.04200

12500 32.1 24.06 78.15 1.1608 0.04193

13000 32.5 24.77 80.33 1.1703 0.04186

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 28.6 16.23 54.85 1.0595 0.04267

8000 29.0 17.10 57.20 1.0697 0.04260

8500 29.3 17.95 59.53 1.0798 0.04252

9000 29.7 18.78 61.83 1.0898 0.04245

9500 30.0 19.59 64.12 1.0998 0.04238

10000 30.4 20.39 66.38 1.1096 0.04231

10500 30.7 21.17 68.62 1.1194 0.04223

11000 31.0 21.94 70.85 1.1290 0.04216

11500 31.4 22.69 73.06 1.1386 0.04209

12000 31.7 23.42 75.25 1.1482 0.04202

12500 32.0 24.15 77.42 1.1576 0.04195

13000 32.4 24.85 79.59 1.1670 0.04189

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.5 16.32 54.43 1.0521 0.04256

8000 28.9 17.16 57.05 1.0662 0.04244

8500 29.3 17.98 59.66 1.0802 0.04233

9000 29.7 18.77 62.27 1.0941 0.04222

9500 30.1 19.55 64.86 1.1080 0.04210

10000 30.5 20.31 67.44 1.1218 0.04199

10500 30.9 21.05 70.01 1.1356 0.04187

11000 31.3 21.77 72.57 1.1493 0.04176



11500 31.7 22.48 75.12 1.1629 0.04165

12000 32.0 23.16 77.66 1.1766 0.04154

12500 32.4 23.84 80.20 1.1901 0.04143

13000 32.8 24.49 82.72 1.2037 0.04132

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.5 16.32 54.43 1.0521 0.04256

8000 28.9 17.16 57.05 1.0662 0.04244

8500 29.3 17.98 59.66 1.0802 0.04233

9000 29.7 18.77 62.27 1.0941 0.04222

9500 30.1 19.55 64.86 1.1080 0.04210

10000 30.5 20.31 67.44 1.1218 0.04199

10500 30.9 21.05 70.01 1.1356 0.04187

11000 31.3 21.77 72.57 1.1493 0.04176

11500 31.7 22.48 75.12 1.1629 0.04165

12000 32.0 23.16 77.66 1.1766 0.04154

12500 32.4 23.84 80.20 1.1901 0.04143

13000 32.8 24.49 82.72 1.2037 0.04132

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 27.4 16.92 52.05 0.8716 0.04407

8000 27.8 17.83 54.46 0.8768 0.04403

8500 28.1 18.71 56.85 0.8819 0.04399

9000 28.5 19.57 59.22 0.8870 0.04396

9500 28.8 20.42 61.58 0.8921 0.04392

10000 29.1 21.25 63.93 0.8971 0.04388

10500 29.5 22.05 66.26 0.9022 0.04384

11000 29.8 22.85 68.58 0.9072 0.04380

11500 30.1 23.62 70.89 0.9121 0.04376

12000 30.4 24.39 73.19 0.9171 0.04372

12500 30.8 25.13 75.48 0.9220 0.04369

13000 31.1 25.86 77.76 0.9269 0.04365

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 27.2 17.07 50.95 0.8432 0.04437

8000 27.5 18.00 53.24 0.8466 0.04435

8500 27.8 18.90 55.52 0.8500 0.04433

9000 28.2 19.78 57.78 0.8534 0.04431

9500 28.5 20.65 60.02 0.8567 0.04429

10000 28.8 21.50 62.25 0.8600 0.04426

10500 29.1 22.33 64.46 0.8633 0.04424

11000 29.4 23.15 66.66 0.8666 0.04422

11500 29.7 23.95 68.85 0.8699 0.04420

12000 30.0 24.74 71.03 0.8731 0.04418

12500 30.3 25.51 73.19 0.8764 0.04416

13000 30.6 26.26 75.34 0.8796 0.04414

F250 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 25.1 18.48 55.91 0.3437 0.04616

8000 25.5 19.43 58.29 0.3541 0.04608

8500 25.9 20.35 60.65 0.3643 0.04601

9000 26.2 21.26 62.98 0.3744 0.04593

9500 26.6 22.14 65.29 0.3844 0.04586

10000 26.9 23.00 67.57 0.3944 0.04579

10500 27.2 23.85 69.84 0.4043 0.04571

11000 27.6 24.67 72.09 0.4140 0.04564

11500 27.9 25.48 74.32 0.4237 0.04557

12000 28.3 26.27 76.54 0.4334 0.04550

12500 28.6 27.04 78.74 0.4429 0.04543

13000 28.9 27.80 80.93 0.4524 0.04536

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 25.1 18.53 55.44 0.3417 0.04617

8000 25.4 19.49 57.79 0.3519 0.04610

8500 25.8 20.42 60.12 0.3620 0.04602

9000 26.1 21.33 62.43 0.3720 0.04595

9500 26.5 22.22 64.71 0.3819 0.04588

10000 26.8 23.09 66.97 0.3918 0.04580

10500 27.1 23.93 69.22 0.4015 0.04573

11000 27.5 24.76 71.44 0.4112 0.04566

11500 27.8 25.57 73.65 0.4208 0.04559

12000 28.2 26.37 75.84 0.4303 0.04552

12500 28.5 27.15 78.02 0.4398 0.04545

13000 28.8 27.91 80.18 0.4492 0.04538

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.55 55.09 0.3794 0.04548

8000 25.4 19.47 57.72 0.3935 0.04537

8500 25.8 20.36 60.33 0.4075 0.04525

9000 26.2 21.22 62.93 0.4214 0.04514

9500 26.6 22.07 65.53 0.4353 0.04502

10000 27.0 22.88 68.11 0.4491 0.04491

10500 27.4 23.67 70.68 0.4629 0.04480

11000 27.8 24.45 73.24 0.4766 0.04468

11500 28.2 25.20 75.79 0.4902 0.04457

12000 28.6 25.93 78.33 0.5039 0.04446

12500 29.0 26.65 80.87 0.5174 0.04435

13000 29.4 27.34 83.39 0.5310 0.04424



LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.55 55.09 0.3794 0.04548

8000 25.4 19.47 57.72 0.3935 0.04537

8500 25.8 20.36 60.33 0.4075 0.04525

9000 26.2 21.22 62.93 0.4214 0.04514

9500 26.6 22.07 65.53 0.4353 0.04502

10000 27.0 22.88 68.11 0.4491 0.04491

10500 27.4 23.67 70.68 0.4629 0.04480

11000 27.8 24.45 73.24 0.4766 0.04468

11500 28.2 25.20 75.79 0.4902 0.04457

12000 28.6 25.93 78.33 0.5039 0.04446

12500 29.0 26.65 80.87 0.5174 0.04435

13000 29.4 27.34 83.39 0.5310 0.04424

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 24.1 19.26 52.77 0.2338 0.04656

8000 24.5 20.26 55.18 0.2390 0.04652

8500 24.8 21.22 57.57 0.2442 0.04649

9000 25.1 22.17 59.94 0.2493 0.04645

9500 25.5 23.09 62.30 0.2543 0.04641

10000 25.8 23.99 64.65 0.2594 0.04637

10500 26.1 24.86 66.98 0.2644 0.04633

11000 26.5 25.72 69.31 0.2694 0.04629

11500 26.8 26.56 71.62 0.2744 0.04625

12000 27.1 27.37 73.91 0.2793 0.04622

12500 27.4 28.18 76.20 0.2842 0.04618

13000 27.8 28.96 78.48 0.2891 0.04614

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 23.9 19.46 51.67 0.2054 0.04686

8000 24.2 20.47 53.97 0.2088 0.04684

8500 24.5 21.47 56.24 0.2122 0.04682

9000 24.8 22.44 58.50 0.2156 0.04680

9500 25.2 23.38 60.75 0.2189 0.04678

10000 25.5 24.31 62.97 0.2223 0.04675

10500 25.8 25.22 65.19 0.2256 0.04673

11000 26.1 26.10 67.39 0.2289 0.04671

11500 26.4 26.97 69.57 0.2321 0.04669

12000 26.7 27.82 71.75 0.2354 0.04667

12500 27.0 28.65 73.91 0.2386 0.04665

13000 27.3 29.46 76.07 0.2418 0.04663

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 27.8 16.70 55.15 1.0597 0.04012

8000 28.2 17.59 57.53 1.0701 0.04005

8500 28.5 18.45 59.88 1.0803 0.03997

9000 28.9 19.29 62.22 1.0905 0.03990

9500 29.2 20.12 64.52 1.1005 0.03982

10000 29.6 20.93 66.81 1.1104 0.03975

10500 29.9 21.72 69.08 1.1203 0.03968

11000 30.2 22.50 71.33 1.1301 0.03961

11500 30.6 23.26 73.56 1.1398 0.03954

12000 30.9 24.00 75.78 1.1494 0.03947

12500 31.3 24.73 77.98 1.1590 0.03940

13000 31.6 25.45 80.16 1.1685 0.03933

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 27.7 16.75 54.68 1.0577 0.04014

8000 28.1 17.64 57.03 1.0679 0.04006

8500 28.4 18.50 59.36 1.0780 0.03999

9000 28.8 19.35 61.67 1.0881 0.03992

9500 29.1 20.18 63.95 1.0980 0.03984

10000 29.5 20.99 66.21 1.1078 0.03977

10500 29.8 21.79 68.45 1.1176 0.03970

11000 30.1 22.57 70.68 1.1273 0.03963

11500 30.5 23.34 72.89 1.1369 0.03956

12000 30.8 24.09 75.08 1.1464 0.03949

12500 31.1 24.82 77.26 1.1558 0.03942

13000 31.5 25.55 79.42 1.1652 0.03935

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 27.6 16.83 54.26 1.0503 0.04003

8000 28.0 17.69 56.88 1.0644 0.03991

8500 28.4 18.53 59.50 1.0784 0.03979

9000 28.8 19.35 62.10 1.0923 0.03968

9500 29.2 20.14 64.69 1.1062 0.03957

10000 29.6 20.91 67.27 1.1200 0.03945

10500 30.0 21.66 69.84 1.1338 0.03934

11000 30.4 22.40 72.40 1.1475 0.03923

11500 30.8 23.11 74.95 1.1612 0.03912

12000 31.2 23.82 77.49 1.1748 0.03900

12500 31.6 24.50 80.03 1.1884 0.03889

13000 31.9 25.16 82.56 1.2019 0.03878

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 27.6 16.83 54.26 1.0503 0.04003

8000 28.0 17.69 56.88 1.0644 0.03991

8500 28.4 18.53 59.50 1.0784 0.03979

9000 28.8 19.35 62.10 1.0923 0.03968



9500 29.2 20.14 64.69 1.1062 0.03957

10000 29.6 20.91 67.27 1.1200 0.03945

10500 30.0 21.66 69.84 1.1338 0.03934

11000 30.4 22.40 72.40 1.1475 0.03923

11500 30.8 23.11 74.95 1.1612 0.03912

12000 31.2 23.82 77.49 1.1748 0.03900

12500 31.6 24.50 80.03 1.1884 0.03889

13000 31.9 25.16 82.56 1.2019 0.03878

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 26.6 17.48 51.88 0.8698 0.04154

8000 26.9 18.41 54.29 0.8750 0.04150

8500 27.2 19.31 56.68 0.8801 0.04146

9000 27.6 20.20 59.05 0.8852 0.04142

9500 27.9 21.06 61.41 0.8903 0.04138

10000 28.3 21.90 63.76 0.8954 0.04134

10500 28.6 22.73 66.09 0.9004 0.04130

11000 28.9 23.54 68.41 0.9054 0.04127

11500 29.2 24.33 70.72 0.9103 0.04123

12000 29.6 25.11 73.02 0.9153 0.04119

12500 29.9 25.87 75.31 0.9202 0.04115

13000 30.2 26.61 77.59 0.9251 0.04111

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 26.3 17.64 50.78 0.8414 0.04184

8000 26.6 18.59 53.07 0.8448 0.04181

8500 27.0 19.51 55.35 0.8482 0.04179

9000 27.3 20.42 57.61 0.8516 0.04177

9500 27.6 21.31 59.85 0.8549 0.04175

10000 27.9 22.17 62.08 0.8582 0.04173

10500 28.2 23.03 64.29 0.8615 0.04171

11000 28.5 23.86 66.49 0.8648 0.04169

11500 28.8 24.68 68.68 0.8681 0.04167

12000 29.1 25.48 70.86 0.8713 0.04165

12500 29.4 26.26 73.02 0.8746 0.04163

13000 29.7 27.04 75.17 0.8778 0.04161

F250 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 26.1 17.83 56.09 0.3456 0.04882

8000 26.4 18.75 58.47 0.3559 0.04875

8500 26.8 19.66 60.82 0.3662 0.04867

9000 27.1 20.54 63.15 0.3763 0.04860

9500 27.5 21.40 65.46 0.3863 0.04852

10000 27.8 22.24 67.75 0.3963 0.04845

10500 28.2 23.07 70.02 0.4061 0.04838

11000 28.5 23.88 72.27 0.4159 0.04831

11500 28.9 24.67 74.50 0.4256 0.04824

12000 29.2 25.44 76.72 0.4352 0.04816

12500 29.5 26.20 78.92 0.4448 0.04809

13000 29.9 26.94 81.10 0.4543 0.04803

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 26.0 17.88 55.62 0.3435 0.04884

8000 26.3 18.81 57.97 0.3538 0.04876

8500 26.7 19.71 60.30 0.3639 0.04869

9000 27.0 20.60 62.60 0.3739 0.04861

9500 27.4 21.47 64.89 0.3838 0.04854

10000 27.7 22.32 67.15 0.3937 0.04847

10500 28.1 23.15 69.39 0.4034 0.04840

11000 28.4 23.96 71.62 0.4131 0.04833

11500 28.7 24.75 73.83 0.4227 0.04826

12000 29.1 25.53 76.02 0.4322 0.04819

12500 29.4 26.30 78.19 0.4417 0.04812

13000 29.7 27.04 80.36 0.4511 0.04805

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 26.0 17.89 55.27 0.3813 0.04815

8000 26.4 18.79 57.90 0.3954 0.04803

8500 26.8 19.66 60.51 0.4093 0.04792

9000 27.2 20.51 63.11 0.4233 0.04780

9500 27.6 21.33 65.70 0.4372 0.04769

10000 28.0 22.13 68.28 0.4510 0.04757

10500 28.4 22.91 70.85 0.4647 0.04746

11000 28.8 23.67 73.41 0.4784 0.04735

11500 29.2 24.41 75.96 0.4921 0.04724

12000 29.5 25.12 78.51 0.5057 0.04713

12500 29.9 25.83 81.04 0.5193 0.04701

13000 30.3 26.51 83.57 0.5328 0.04690

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 26.0 17.89 55.27 0.3813 0.04815

8000 26.4 18.79 57.90 0.3954 0.04803

8500 26.8 19.66 60.51 0.4093 0.04792

9000 27.2 20.51 63.11 0.4233 0.04780

9500 27.6 21.33 65.70 0.4372 0.04769

10000 28.0 22.13 68.28 0.4510 0.04757

10500 28.4 22.91 70.85 0.4647 0.04746

11000 28.8 23.67 73.41 0.4784 0.04735



11500 29.2 24.41 75.96 0.4921 0.04724

12000 29.5 25.12 78.51 0.5057 0.04713

12500 29.9 25.83 81.04 0.5193 0.04701

13000 30.3 26.51 83.57 0.5328 0.04690

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.55 52.95 0.2357 0.04923

8000 25.4 19.52 55.36 0.2409 0.04919

8500 25.7 20.46 57.75 0.2460 0.04915

9000 26.1 21.39 60.12 0.2511 0.04911

9500 26.4 22.28 62.48 0.2562 0.04907

10000 26.7 23.16 64.83 0.2613 0.04903

10500 27.1 24.02 67.16 0.2663 0.04899

11000 27.4 24.85 69.48 0.2713 0.04896

11500 27.7 25.68 71.79 0.2762 0.04892

12000 28.0 26.48 74.09 0.2812 0.04888

12500 28.4 27.26 76.38 0.2861 0.04884

13000 28.7 28.03 78.66 0.2910 0.04880

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 24.8 18.73 51.85 0.2073 0.04953

8000 25.1 19.72 54.14 0.2107 0.04950

8500 25.4 20.69 56.42 0.2141 0.04948

9000 25.8 21.64 58.68 0.2175 0.04946

9500 26.1 22.56 60.92 0.2208 0.04944

10000 26.4 23.46 63.15 0.2241 0.04942

10500 26.7 24.35 65.36 0.2274 0.04940

11000 27.0 25.21 67.56 0.2307 0.04938

11500 27.3 26.06 69.75 0.2340 0.04936

12000 27.6 26.89 71.93 0.2372 0.04934

12500 27.9 27.70 74.09 0.2405 0.04932

13000 28.2 28.50 76.24 0.2437 0.04930

6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) at 75 psi 7500 28.7 16.17 55.33 1.0616 0.04279

8000 29.1 17.03 57.71 1.0720 0.04271

8500 29.4 17.87 60.06 1.0822 0.04264

9000 29.8 18.70 62.39 1.0923 0.04256

9500 30.1 19.51 64.70 1.1024 0.04249

10000 30.5 20.30 66.99 1.1123 0.04242

10500 30.8 21.07 69.26 1.1222 0.04234

11000 31.2 21.83 71.51 1.1319 0.04227

11500 31.5 22.58 73.74 1.1417 0.04220

12000 31.8 23.31 75.95 1.1513 0.04213

12500 32.2 24.03 78.15 1.1609 0.04206

13000 32.5 24.73 80.34 1.1704 0.04199

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) at 75 psi 7500 28.6 16.21 54.86 1.0596 0.04280

8000 29.0 17.07 57.21 1.0698 0.04273

8500 29.4 17.92 59.54 1.0799 0.04265

9000 29.7 18.75 61.84 1.0899 0.04258

9500 30.1 19.56 64.12 1.0999 0.04251

10000 30.4 20.36 66.39 1.1097 0.04244

10500 30.7 21.14 68.63 1.1195 0.04236

11000 31.1 21.90 70.86 1.1291 0.04229

11500 31.4 22.65 73.06 1.1387 0.04222

12000 31.7 23.39 75.26 1.1483 0.04215

12500 32.1 24.11 77.43 1.1577 0.04208

13000 32.4 24.82 79.59 1.1671 0.04202

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.5 16.29 54.43 1.0522 0.04269

8000 28.9 17.13 57.06 1.0663 0.04257

8500 29.3 17.95 59.67 1.0803 0.04246

9000 29.7 18.75 62.27 1.0942 0.04234

9500 30.1 19.52 64.86 1.1081 0.04223

10000 30.5 20.28 67.44 1.1219 0.04212

10500 30.9 21.02 70.01 1.1356 0.04200

11000 31.3 21.74 72.58 1.1494 0.04189

11500 31.7 22.44 75.13 1.1630 0.04178

12000 32.1 23.13 77.67 1.1766 0.04167

12500 32.5 23.80 80.21 1.1902 0.04156

13000 32.9 24.46 82.73 1.2038 0.04145

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) at 65 psi 7500 28.5 16.29 54.43 1.0522 0.04269

8000 28.9 17.13 57.06 1.0663 0.04257

8500 29.3 17.95 59.67 1.0803 0.04246

9000 29.7 18.75 62.27 1.0942 0.04234

9500 30.1 19.52 64.86 1.1081 0.04223

10000 30.5 20.28 67.44 1.1219 0.04212

10500 30.9 21.02 70.01 1.1356 0.04200

11000 31.3 21.74 72.58 1.1494 0.04189

11500 31.7 22.44 75.13 1.1630 0.04178

12000 32.1 23.13 77.67 1.1766 0.04167

12500 32.5 23.80 80.21 1.1902 0.04156

13000 32.9 24.46 82.73 1.2038 0.04145



LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 27.5 16.90 52.06 0.8717 0.04420

8000 27.8 17.80 54.46 0.8769 0.04416

8500 28.2 18.68 56.85 0.8820 0.04412

9000 28.5 19.54 59.23 0.8871 0.04408

9500 28.8 20.39 61.59 0.8922 0.04405

10000 29.2 21.21 63.94 0.8972 0.04401

10500 29.5 22.02 66.27 0.9023 0.04397

11000 29.8 22.81 68.59 0.9072 0.04393

11500 30.2 23.59 70.90 0.9122 0.04389

12000 30.5 24.35 73.20 0.9172 0.04385

12500 30.8 25.09 75.49 0.9221 0.04382

13000 31.1 25.82 77.76 0.9270 0.04378

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 65 psi (r) at 65 psi 7500 27.2 17.04 50.96 0.8433 0.04450

8000 27.6 17.97 53.25 0.8467 0.04448

8500 27.9 18.87 55.53 0.8501 0.04446

9000 28.2 19.75 57.79 0.8535 0.04444

9500 28.5 20.62 60.03 0.8568 0.04441

10000 28.8 21.47 62.26 0.8601 0.04439

10500 29.1 22.30 64.47 0.8634 0.04437

11000 29.5 23.11 66.67 0.8667 0.04435

11500 29.8 23.91 68.86 0.8700 0.04433

12000 30.1 24.70 71.03 0.8732 0.04431

12500 30.4 25.47 73.20 0.8764 0.04429

13000 30.7 26.23 75.35 0.8797 0.04427

F250 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT285/75R18 AT BSW  D3HFW - Goodyear TREMOR 60 psi (f) / 65 psi (r) at 65 psi 7500 26.3 17.66 65.25 0.3478 0.04580

8000 26.7 18.52 68.17 0.3591 0.04573

8500 27.2 19.37 71.07 0.3702 0.04565

9000 27.6 20.18 73.94 0.3811 0.04558

9500 28.0 20.98 76.77 0.3920 0.04551

10000 28.4 21.75 79.59 0.4028 0.04544

10500 28.9 22.50 82.38 0.4135 0.04537

11000 29.3 23.24 85.14 0.4241 0.04530

11500 29.7 23.95 87.89 0.4346 0.04523

12000 30.1 24.65 90.61 0.4450 0.04516

12500 30.5 25.33 93.32 0.4554 0.04509

13000 30.9 26.00 96.00 0.4657 0.04503

F350 SRW Regular Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.3 18.35 52.60 0.2713 0.04950

8000 25.7 19.29 55.11 0.2783 0.04944

8500 26.0 20.21 57.61 0.2853 0.04938

9000 26.4 21.11 60.10 0.2923 0.04932

9500 26.8 21.98 62.59 0.2992 0.04927

10000 27.1 22.83 65.07 0.3061 0.04921

10500 27.5 23.65 67.55 0.3131 0.04915

11000 27.8 24.46 70.01 0.3199 0.04909

11500 28.2 25.25 72.48 0.3268 0.04904

12000 28.5 26.02 74.94 0.3337 0.04898

12500 28.9 26.77 77.39 0.3405 0.04892

13000 29.3 27.50 79.84 0.3474 0.04887

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.3 18.38 52.26 0.2704 0.04951

8000 25.6 19.33 54.75 0.2773 0.04945

8500 26.0 20.26 57.23 0.2842 0.04939

9000 26.3 21.16 59.70 0.2911 0.04933

9500 26.7 22.03 62.16 0.2980 0.04928

10000 27.1 22.88 64.62 0.3049 0.04922

10500 27.4 23.71 67.08 0.3117 0.04916

11000 27.8 24.52 69.52 0.3186 0.04911

11500 28.1 25.31 71.97 0.3254 0.04905

12000 28.5 26.09 74.40 0.3322 0.04899

12500 28.8 26.84 76.84 0.3390 0.04894

13000 29.2 27.58 79.26 0.3458 0.04888

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.3 18.36 52.53 0.2711 0.04950

8000 25.7 19.30 55.03 0.2781 0.04944

8500 26.0 20.22 57.52 0.2851 0.04938

9000 26.4 21.12 60.01 0.2920 0.04933

9500 26.7 21.99 62.49 0.2989 0.04927

10000 27.1 22.84 64.97 0.3059 0.04921

10500 27.5 23.67 67.44 0.3127 0.04915

11000 27.8 24.48 69.90 0.3196 0.04910

11500 28.2 25.26 72.36 0.3265 0.04904

12000 28.5 26.03 74.81 0.3333 0.04898

12500 28.9 26.78 77.26 0.3402 0.04893

13000 29.2 27.52 79.71 0.3470 0.04887

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.3 18.40 52.15 0.2701 0.04951

8000 25.6 19.35 54.63 0.2770 0.04945

8500 26.0 20.27 57.10 0.2839 0.04939

9000 26.3 21.17 59.57 0.2908 0.04934



9500 26.7 22.05 62.03 0.2976 0.04928

10000 27.0 22.90 64.48 0.3045 0.04922

10500 27.4 23.73 66.92 0.3113 0.04917

11000 27.7 24.55 69.36 0.3181 0.04911

11500 28.1 25.34 71.80 0.3249 0.04905

12000 28.4 26.11 74.23 0.3317 0.04900

12500 28.8 26.87 76.65 0.3385 0.04894

13000 29.1 27.60 79.08 0.3452 0.04888

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.2 18.43 51.81 0.2691 0.04952

8000 25.6 19.38 54.27 0.2760 0.04946

8500 25.9 20.31 56.72 0.2828 0.04940

9000 26.3 21.22 59.16 0.2896 0.04935

9500 26.6 22.10 61.60 0.2964 0.04929

10000 27.0 22.96 64.03 0.3032 0.04923

10500 27.3 23.79 66.45 0.3100 0.04918

11000 27.7 24.61 68.87 0.3168 0.04912

11500 28.0 25.41 71.29 0.3235 0.04906

12000 28.4 26.18 73.70 0.3302 0.04901

12500 28.7 26.94 76.10 0.3369 0.04895

13000 29.1 27.68 78.50 0.3436 0.04890

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.44 51.73 0.2689 0.04952

8000 25.6 19.39 54.19 0.2757 0.04946

8500 25.9 20.32 56.63 0.2826 0.04940

9000 26.3 21.23 59.07 0.2894 0.04935

9500 26.6 22.11 61.50 0.2962 0.04929

10000 27.0 22.97 63.93 0.3029 0.04924

10500 27.3 23.81 66.35 0.3097 0.04918

11000 27.7 24.62 68.76 0.3164 0.04912

11500 28.0 25.42 71.17 0.3232 0.04907

12000 28.3 26.20 73.58 0.3299 0.04901

12500 28.7 26.96 75.98 0.3366 0.04896

13000 29.0 27.70 78.37 0.3433 0.04890

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.48 51.36 0.2679 0.04953

8000 25.5 19.44 53.79 0.2746 0.04947

8500 25.8 20.37 56.21 0.2814 0.04941

9000 26.2 21.28 58.63 0.2881 0.04936

9500 26.5 22.17 61.03 0.2949 0.04930

10000 26.9 23.03 63.44 0.3016 0.04925

10500 27.2 23.87 65.83 0.3083 0.04919

11000 27.6 24.69 68.22 0.3149 0.04914

11500 27.9 25.49 70.61 0.3216 0.04908

12000 28.3 26.28 72.99 0.3283 0.04903

12500 28.6 27.04 75.37 0.3349 0.04897

13000 28.9 27.79 77.74 0.3415 0.04892

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.52 51.02 0.2669 0.04953

8000 25.4 19.48 53.43 0.2736 0.04948

8500 25.8 20.42 55.83 0.2803 0.04942

9000 26.1 21.33 58.22 0.2870 0.04937

9500 26.5 22.22 60.61 0.2937 0.04931

10000 26.8 23.08 62.99 0.3003 0.04926

10500 27.2 23.93 65.36 0.3070 0.04920

11000 27.5 24.76 67.73 0.3136 0.04915

11500 27.8 25.56 70.10 0.3202 0.04909

12000 28.2 26.35 72.46 0.3268 0.04904

12500 28.5 27.12 74.81 0.3333 0.04898

13000 28.9 27.87 77.16 0.3399 0.04893

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.46 52.10 0.2544 0.04958

8000 25.5 19.43 54.48 0.2602 0.04953

8500 25.8 20.37 56.86 0.2659 0.04948

9000 26.2 21.29 59.22 0.2716 0.04943

9500 26.5 22.18 61.58 0.2773 0.04938

10000 26.9 23.06 63.92 0.2830 0.04933

10500 27.2 23.91 66.25 0.2886 0.04928

11000 27.5 24.75 68.58 0.2942 0.04923

11500 27.8 25.56 70.89 0.2998 0.04919

12000 28.2 26.36 73.20 0.3054 0.04914

12500 28.5 27.14 75.50 0.3109 0.04909

13000 28.8 27.90 77.79 0.3164 0.04904

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.50 51.77 0.2537 0.04958

8000 25.5 19.46 54.14 0.2594 0.04953

8500 25.8 20.41 56.49 0.2650 0.04949

9000 26.1 21.33 58.84 0.2707 0.04944

9500 26.5 22.23 61.17 0.2763 0.04939

10000 26.8 23.11 63.49 0.2819 0.04934

10500 27.1 23.97 65.81 0.2875 0.04929

11000 27.4 24.81 68.11 0.2931 0.04924



11500 27.8 25.62 70.41 0.2986 0.04920

12000 28.1 26.42 72.70 0.3042 0.04915

12500 28.4 27.21 74.98 0.3097 0.04910

13000 28.8 27.98 77.25 0.3151 0.04905

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.55 51.20 0.2523 0.04960

8000 25.4 19.53 53.53 0.2579 0.04955

8500 25.7 20.48 55.85 0.2635 0.04950

9000 26.0 21.41 58.16 0.2691 0.04945

9500 26.4 22.32 60.46 0.2746 0.04940

10000 26.7 23.20 62.75 0.2802 0.04936

10500 27.0 24.06 65.03 0.2857 0.04931

11000 27.3 24.91 67.30 0.2911 0.04926

11500 27.7 25.74 69.57 0.2966 0.04921

12000 28.0 26.54 71.82 0.3020 0.04917

12500 28.3 27.33 74.07 0.3075 0.04912

13000 28.6 28.11 76.31 0.3129 0.04907

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.3 18.35 52.60 0.2713 0.04950

8000 25.7 19.29 55.11 0.2783 0.04944

8500 26.0 20.21 57.61 0.2853 0.04938

9000 26.4 21.11 60.10 0.2923 0.04932

9500 26.8 21.98 62.59 0.2992 0.04927

10000 27.1 22.83 65.07 0.3061 0.04921

10500 27.5 23.65 67.55 0.3131 0.04915

11000 27.8 24.46 70.01 0.3199 0.04909

11500 28.2 25.25 72.48 0.3268 0.04904

12000 28.5 26.02 74.94 0.3337 0.04898

12500 28.9 26.77 77.39 0.3405 0.04892

13000 29.3 27.50 79.84 0.3474 0.04887

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.3 18.38 52.26 0.2704 0.04951

8000 25.6 19.33 54.75 0.2773 0.04945

8500 26.0 20.26 57.23 0.2842 0.04939

9000 26.3 21.16 59.70 0.2911 0.04933

9500 26.7 22.03 62.16 0.2980 0.04928

10000 27.1 22.88 64.62 0.3049 0.04922

10500 27.4 23.71 67.08 0.3117 0.04916

11000 27.8 24.52 69.52 0.3186 0.04911

11500 28.1 25.31 71.97 0.3254 0.04905

12000 28.5 26.09 74.40 0.3322 0.04899

12500 28.8 26.84 76.84 0.3390 0.04894

13000 29.2 27.58 79.26 0.3458 0.04888

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.3 18.36 52.53 0.2711 0.04950

8000 25.7 19.30 55.03 0.2781 0.04944

8500 26.0 20.22 57.52 0.2851 0.04938

9000 26.4 21.12 60.01 0.2920 0.04933

9500 26.7 21.99 62.49 0.2989 0.04927

10000 27.1 22.84 64.97 0.3059 0.04921

10500 27.5 23.67 67.44 0.3127 0.04915

11000 27.8 24.48 69.90 0.3196 0.04910

11500 28.2 25.26 72.36 0.3265 0.04904

12000 28.5 26.03 74.81 0.3333 0.04898

12500 28.9 26.78 77.26 0.3402 0.04893

13000 29.2 27.52 79.71 0.3470 0.04887

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.3 18.40 52.15 0.2701 0.04951

8000 25.6 19.35 54.63 0.2770 0.04945

8500 26.0 20.27 57.10 0.2839 0.04939

9000 26.3 21.17 59.57 0.2908 0.04934

9500 26.7 22.05 62.03 0.2976 0.04928

10000 27.0 22.90 64.48 0.3045 0.04922

10500 27.4 23.73 66.92 0.3113 0.04917

11000 27.7 24.55 69.36 0.3181 0.04911

11500 28.1 25.34 71.80 0.3249 0.04905

12000 28.4 26.11 74.23 0.3317 0.04900

12500 28.8 26.87 76.65 0.3385 0.04894

13000 29.1 27.60 79.08 0.3452 0.04888

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.2 18.43 51.81 0.2691 0.04952

8000 25.6 19.38 54.27 0.2760 0.04946

8500 25.9 20.31 56.72 0.2828 0.04940

9000 26.3 21.22 59.16 0.2896 0.04935

9500 26.6 22.10 61.60 0.2964 0.04929

10000 27.0 22.96 64.03 0.3032 0.04923

10500 27.3 23.79 66.45 0.3100 0.04918

11000 27.7 24.61 68.87 0.3168 0.04912

11500 28.0 25.41 71.29 0.3235 0.04906

12000 28.4 26.18 73.70 0.3302 0.04901

12500 28.7 26.94 76.10 0.3369 0.04895

13000 29.1 27.68 78.50 0.3436 0.04890



LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.44 51.73 0.2689 0.04952

8000 25.6 19.39 54.19 0.2757 0.04946

8500 25.9 20.32 56.63 0.2826 0.04940

9000 26.3 21.23 59.07 0.2894 0.04935

9500 26.6 22.11 61.50 0.2962 0.04929

10000 27.0 22.97 63.93 0.3029 0.04924

10500 27.3 23.81 66.35 0.3097 0.04918

11000 27.7 24.62 68.76 0.3164 0.04912

11500 28.0 25.42 71.17 0.3232 0.04907

12000 28.3 26.20 73.58 0.3299 0.04901

12500 28.7 26.96 75.98 0.3366 0.04896

13000 29.0 27.70 78.37 0.3433 0.04890

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.48 51.36 0.2679 0.04953

8000 25.5 19.44 53.79 0.2746 0.04947

8500 25.8 20.37 56.21 0.2814 0.04941

9000 26.2 21.28 58.63 0.2881 0.04936

9500 26.5 22.17 61.03 0.2949 0.04930

10000 26.9 23.03 63.44 0.3016 0.04925

10500 27.2 23.87 65.83 0.3083 0.04919

11000 27.6 24.69 68.22 0.3149 0.04914

11500 27.9 25.49 70.61 0.3216 0.04908

12000 28.3 26.28 72.99 0.3283 0.04903

12500 28.6 27.04 75.37 0.3349 0.04897

13000 28.9 27.79 77.74 0.3415 0.04892

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.52 51.02 0.2669 0.04953

8000 25.4 19.48 53.43 0.2736 0.04948

8500 25.8 20.42 55.83 0.2803 0.04942

9000 26.1 21.33 58.22 0.2870 0.04937

9500 26.5 22.22 60.61 0.2937 0.04931

10000 26.8 23.08 62.99 0.3003 0.04926

10500 27.2 23.93 65.36 0.3070 0.04920

11000 27.5 24.76 67.73 0.3136 0.04915

11500 27.8 25.56 70.10 0.3202 0.04909

12000 28.2 26.35 72.46 0.3268 0.04904

12500 28.5 27.12 74.81 0.3333 0.04898

13000 28.9 27.87 77.16 0.3399 0.04893

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.46 52.10 0.2544 0.04958

8000 25.5 19.43 54.48 0.2602 0.04953

8500 25.8 20.37 56.86 0.2659 0.04948

9000 26.2 21.29 59.22 0.2716 0.04943

9500 26.5 22.18 61.58 0.2773 0.04938

10000 26.9 23.06 63.92 0.2830 0.04933

10500 27.2 23.91 66.25 0.2886 0.04928

11000 27.5 24.75 68.58 0.2942 0.04923

11500 27.8 25.56 70.89 0.2998 0.04919

12000 28.2 26.36 73.20 0.3054 0.04914

12500 28.5 27.14 75.50 0.3109 0.04909

13000 28.8 27.90 77.79 0.3164 0.04904

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.50 51.77 0.2537 0.04958

8000 25.5 19.46 54.14 0.2594 0.04953

8500 25.8 20.41 56.49 0.2650 0.04949

9000 26.1 21.33 58.84 0.2707 0.04944

9500 26.5 22.23 61.17 0.2763 0.04939

10000 26.8 23.11 63.49 0.2819 0.04934

10500 27.1 23.97 65.81 0.2875 0.04929

11000 27.4 24.81 68.11 0.2931 0.04924

11500 27.8 25.62 70.41 0.2986 0.04920

12000 28.1 26.42 72.70 0.3042 0.04915

12500 28.4 27.21 74.98 0.3097 0.04910

13000 28.8 27.98 77.25 0.3151 0.04905

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.55 51.20 0.2523 0.04960

8000 25.4 19.53 53.53 0.2579 0.04955

8500 25.7 20.48 55.85 0.2635 0.04950

9000 26.0 21.41 58.16 0.2691 0.04945

9500 26.4 22.32 60.46 0.2746 0.04940

10000 26.7 23.20 62.75 0.2802 0.04936

10500 27.0 24.06 65.03 0.2857 0.04931

11000 27.3 24.91 67.30 0.2911 0.04926

11500 27.7 25.74 69.57 0.2966 0.04921

12000 28.0 26.54 71.82 0.3020 0.04917

12500 28.3 27.33 74.07 0.3075 0.04912

13000 28.6 28.11 76.31 0.3129 0.04907

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.49 50.12 0.2841 0.04965

8000 25.5 19.46 52.36 0.2916 0.04961

8500 25.8 20.41 54.60 0.2990 0.04956

9000 26.1 21.34 56.82 0.3064 0.04951



9500 26.5 22.24 59.04 0.3137 0.04947

10000 26.8 23.12 61.24 0.3211 0.04942

10500 27.1 23.98 63.43 0.3284 0.04938

11000 27.4 24.83 65.61 0.3356 0.04933

11500 27.8 25.65 67.79 0.3428 0.04929

12000 28.1 26.46 69.96 0.3500 0.04924

12500 28.4 27.24 72.11 0.3572 0.04920

13000 28.7 28.01 74.27 0.3644 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.52 49.90 0.2834 0.04966

8000 25.4 19.49 52.13 0.2908 0.04961

8500 25.8 20.44 54.36 0.2982 0.04957

9000 26.1 21.37 56.57 0.3055 0.04952

9500 26.4 22.27 58.77 0.3128 0.04947

10000 26.7 23.16 60.96 0.3201 0.04943

10500 27.1 24.02 63.14 0.3274 0.04938

11000 27.4 24.87 65.31 0.3346 0.04934

11500 27.7 25.69 67.47 0.3418 0.04930

12000 28.0 26.50 69.62 0.3489 0.04925

12500 28.3 27.29 71.77 0.3561 0.04921

13000 28.7 28.07 73.91 0.3632 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.50 50.07 0.2839 0.04965

8000 25.5 19.47 52.31 0.2914 0.04961

8500 25.8 20.42 54.55 0.2988 0.04956

9000 26.1 21.34 56.77 0.3062 0.04952

9500 26.4 22.25 58.98 0.3135 0.04947

10000 26.8 23.13 61.18 0.3209 0.04943

10500 27.1 23.99 63.37 0.3281 0.04938

11000 27.4 24.83 65.55 0.3354 0.04934

11500 27.7 25.66 67.72 0.3426 0.04929

12000 28.1 26.46 69.88 0.3498 0.04925

12500 28.4 27.25 72.04 0.3570 0.04920

13000 28.7 28.03 74.19 0.3641 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 49.83 0.2832 0.04966

8000 25.4 19.50 52.06 0.2906 0.04961

8500 25.7 20.45 54.28 0.2979 0.04957

9000 26.1 21.38 56.49 0.3053 0.04952

9500 26.4 22.28 58.68 0.3126 0.04948

10000 26.7 23.17 60.87 0.3198 0.04943

10500 27.1 24.03 63.05 0.3271 0.04939

11000 27.4 24.88 65.21 0.3343 0.04934

11500 27.7 25.71 67.37 0.3414 0.04930

12000 28.0 26.52 69.52 0.3486 0.04925

12500 28.3 27.31 71.66 0.3557 0.04921

13000 28.6 28.08 73.80 0.3628 0.04917

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.55 49.62 0.2824 0.04966

8000 25.4 19.53 51.83 0.2898 0.04962

8500 25.7 20.48 54.04 0.2971 0.04957

9000 26.0 21.41 56.23 0.3044 0.04953

9500 26.4 22.32 58.42 0.3117 0.04948

10000 26.7 23.20 60.59 0.3189 0.04944

10500 27.0 24.07 62.75 0.3261 0.04939

11000 27.3 24.92 64.91 0.3333 0.04935

11500 27.6 25.75 67.05 0.3404 0.04930

12000 28.0 26.56 69.19 0.3475 0.04926

12500 28.3 27.36 71.32 0.3546 0.04922

13000 28.6 28.14 73.44 0.3616 0.04917

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.55 49.57 0.2823 0.04966

8000 25.4 19.53 51.78 0.2896 0.04962

8500 25.7 20.49 53.99 0.2970 0.04957

9000 26.0 21.42 56.18 0.3042 0.04953

9500 26.4 22.33 58.36 0.3115 0.04948

10000 26.7 23.21 60.53 0.3187 0.04944

10500 27.0 24.08 62.69 0.3259 0.04939

11000 27.3 24.93 64.84 0.3330 0.04935

11500 27.6 25.76 66.98 0.3401 0.04931

12000 28.0 26.57 69.12 0.3472 0.04926

12500 28.3 27.37 71.24 0.3543 0.04922

13000 28.6 28.15 73.36 0.3614 0.04917

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.58 49.33 0.2815 0.04967

8000 25.3 19.56 51.53 0.2888 0.04962

8500 25.7 20.52 53.72 0.2961 0.04958

9000 26.0 21.45 55.90 0.3033 0.04953

9500 26.3 22.36 58.06 0.3105 0.04949

10000 26.6 23.26 60.22 0.3177 0.04944

10500 26.9 24.12 62.37 0.3248 0.04940

11000 27.3 24.98 64.50 0.3319 0.04936



11500 27.6 25.81 66.63 0.3390 0.04931

12000 27.9 26.63 68.75 0.3460 0.04927

12500 28.2 27.42 70.87 0.3531 0.04923

13000 28.5 28.21 72.97 0.3601 0.04918

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.60 49.12 0.2808 0.04967

8000 25.3 19.59 51.30 0.2880 0.04963

8500 25.6 20.55 53.48 0.2953 0.04958

9000 25.9 21.48 55.64 0.3025 0.04954

9500 26.3 22.40 57.79 0.3096 0.04949

10000 26.6 23.29 59.94 0.3167 0.04945

10500 26.9 24.16 62.07 0.3238 0.04941

11000 27.2 25.02 64.20 0.3309 0.04936

11500 27.5 25.86 66.31 0.3379 0.04932

12000 27.8 26.67 68.42 0.3449 0.04928

12500 28.2 27.48 70.52 0.3519 0.04923

13000 28.5 28.26 72.61 0.3589 0.04919

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.49 50.12 0.2841 0.04965

8000 25.5 19.46 52.36 0.2916 0.04961

8500 25.8 20.41 54.60 0.2990 0.04956

9000 26.1 21.34 56.82 0.3064 0.04951

9500 26.5 22.24 59.04 0.3137 0.04947

10000 26.8 23.12 61.24 0.3211 0.04942

10500 27.1 23.98 63.43 0.3284 0.04938

11000 27.4 24.83 65.61 0.3356 0.04933

11500 27.8 25.65 67.79 0.3428 0.04929

12000 28.1 26.46 69.96 0.3500 0.04924

12500 28.4 27.24 72.11 0.3572 0.04920

13000 28.7 28.01 74.27 0.3644 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.52 49.90 0.2834 0.04966

8000 25.4 19.49 52.13 0.2908 0.04961

8500 25.8 20.44 54.36 0.2982 0.04957

9000 26.1 21.37 56.57 0.3055 0.04952

9500 26.4 22.27 58.77 0.3128 0.04947

10000 26.7 23.16 60.96 0.3201 0.04943

10500 27.1 24.02 63.14 0.3274 0.04938

11000 27.4 24.87 65.31 0.3346 0.04934

11500 27.7 25.69 67.47 0.3418 0.04930

12000 28.0 26.50 69.62 0.3489 0.04925

12500 28.3 27.29 71.77 0.3561 0.04921

13000 28.7 28.07 73.91 0.3632 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.50 50.07 0.2839 0.04965

8000 25.5 19.47 52.31 0.2914 0.04961

8500 25.8 20.42 54.55 0.2988 0.04956

9000 26.1 21.34 56.77 0.3062 0.04952

9500 26.4 22.25 58.98 0.3135 0.04947

10000 26.8 23.13 61.18 0.3209 0.04943

10500 27.1 23.99 63.37 0.3281 0.04938

11000 27.4 24.83 65.55 0.3354 0.04934

11500 27.7 25.66 67.72 0.3426 0.04929

12000 28.1 26.46 69.88 0.3498 0.04925

12500 28.4 27.25 72.04 0.3570 0.04920

13000 28.7 28.03 74.19 0.3641 0.04916

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 49.83 0.2832 0.04966

8000 25.4 19.50 52.06 0.2906 0.04961

8500 25.7 20.45 54.28 0.2979 0.04957

9000 26.1 21.38 56.49 0.3053 0.04952

9500 26.4 22.28 58.68 0.3126 0.04948

10000 26.7 23.17 60.87 0.3198 0.04943

10500 27.1 24.03 63.05 0.3271 0.04939

11000 27.4 24.88 65.21 0.3343 0.04934

11500 27.7 25.71 67.37 0.3414 0.04930

12000 28.0 26.52 69.52 0.3486 0.04925

12500 28.3 27.31 71.66 0.3557 0.04921

13000 28.6 28.08 73.80 0.3628 0.04917

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.55 49.62 0.2824 0.04966

8000 25.4 19.53 51.83 0.2898 0.04962

8500 25.7 20.48 54.04 0.2971 0.04957

9000 26.0 21.41 56.23 0.3044 0.04953

9500 26.4 22.32 58.42 0.3117 0.04948

10000 26.7 23.20 60.59 0.3189 0.04944

10500 27.0 24.07 62.75 0.3261 0.04939

11000 27.3 24.92 64.91 0.3333 0.04935

11500 27.6 25.75 67.05 0.3404 0.04930

12000 28.0 26.56 69.19 0.3475 0.04926

12500 28.3 27.36 71.32 0.3546 0.04922

13000 28.6 28.14 73.44 0.3616 0.04917



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.55 49.57 0.2823 0.04966

8000 25.4 19.53 51.78 0.2896 0.04962

8500 25.7 20.49 53.99 0.2970 0.04957

9000 26.0 21.42 56.18 0.3042 0.04953

9500 26.4 22.33 58.36 0.3115 0.04948

10000 26.7 23.21 60.53 0.3187 0.04944

10500 27.0 24.08 62.69 0.3259 0.04939

11000 27.3 24.93 64.84 0.3330 0.04935

11500 27.6 25.76 66.98 0.3401 0.04931

12000 28.0 26.57 69.12 0.3472 0.04926

12500 28.3 27.37 71.24 0.3543 0.04922

13000 28.6 28.15 73.36 0.3614 0.04917

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.58 49.33 0.2815 0.04967

8000 25.3 19.56 51.53 0.2888 0.04962

8500 25.7 20.52 53.72 0.2961 0.04958

9000 26.0 21.45 55.90 0.3033 0.04953

9500 26.3 22.36 58.06 0.3105 0.04949

10000 26.6 23.26 60.22 0.3177 0.04944

10500 26.9 24.12 62.37 0.3248 0.04940

11000 27.3 24.98 64.50 0.3319 0.04936

11500 27.6 25.81 66.63 0.3390 0.04931

12000 27.9 26.63 68.75 0.3460 0.04927

12500 28.2 27.42 70.87 0.3531 0.04923

13000 28.5 28.21 72.97 0.3601 0.04918

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.60 49.12 0.2808 0.04967

8000 25.3 19.59 51.30 0.2880 0.04963

8500 25.6 20.55 53.48 0.2953 0.04958

9000 25.9 21.48 55.64 0.3025 0.04954

9500 26.3 22.40 57.79 0.3096 0.04949

10000 26.6 23.29 59.94 0.3167 0.04945

10500 26.9 24.16 62.07 0.3238 0.04941

11000 27.2 25.02 64.20 0.3309 0.04936

11500 27.5 25.86 66.31 0.3379 0.04932

12000 27.8 26.67 68.42 0.3449 0.04928

12500 28.2 27.48 70.52 0.3519 0.04923

13000 28.5 28.26 72.61 0.3589 0.04919

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 26.1 17.82 55.87 0.3447 0.04894

8000 26.4 18.75 58.24 0.3550 0.04887

8500 26.8 19.66 60.58 0.3651 0.04879

9000 27.1 20.54 62.90 0.3752 0.04872

9500 27.5 21.40 65.19 0.3852 0.04865

10000 27.8 22.25 67.47 0.3951 0.04857

10500 28.2 23.08 69.72 0.4049 0.04850

11000 28.5 23.88 71.96 0.4146 0.04843

11500 28.8 24.68 74.18 0.4243 0.04836

12000 29.2 25.45 76.39 0.4339 0.04829

12500 29.5 26.21 78.58 0.4434 0.04822

13000 29.8 26.96 80.75 0.4528 0.04815

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 26.0 17.87 55.40 0.3426 0.04896

8000 26.3 18.81 57.74 0.3528 0.04888

8500 26.7 19.72 60.05 0.3629 0.04881

9000 27.0 20.60 62.35 0.3728 0.04874

9500 27.4 21.47 64.62 0.3827 0.04866

10000 27.7 22.32 66.87 0.3925 0.04859

10500 28.1 23.15 69.10 0.4022 0.04852

11000 28.4 23.97 71.31 0.4118 0.04845

11500 28.7 24.76 73.51 0.4214 0.04838

12000 29.1 25.55 75.69 0.4308 0.04831

12500 29.4 26.31 77.85 0.4402 0.04824

13000 29.7 27.06 80.00 0.4496 0.04817

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.97 54.32 0.3763 0.04830

8000 26.2 18.87 56.89 0.3900 0.04819

8500 26.6 19.75 59.44 0.4037 0.04808

9000 27.0 20.61 61.99 0.4173 0.04797

9500 27.4 21.44 64.52 0.4309 0.04786

10000 27.8 22.25 67.04 0.4444 0.04774

10500 28.2 23.04 69.56 0.4578 0.04763

11000 28.6 23.81 72.06 0.4712 0.04752

11500 29.0 24.56 74.55 0.4846 0.04741

12000 29.4 25.29 77.04 0.4979 0.04730

12500 29.7 26.00 79.52 0.5112 0.04720

13000 30.1 26.70 81.99 0.5244 0.04709

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.97 54.32 0.3763 0.04830

8000 26.2 18.87 56.89 0.3900 0.04819

8500 26.6 19.75 59.44 0.4037 0.04808

9000 27.0 20.61 61.99 0.4173 0.04797



9500 27.4 21.44 64.52 0.4309 0.04786

10000 27.8 22.25 67.04 0.4444 0.04774

10500 28.2 23.04 69.56 0.4578 0.04763

11000 28.6 23.81 72.06 0.4712 0.04752

11500 29.0 24.56 74.55 0.4846 0.04741

12000 29.4 25.29 77.04 0.4979 0.04730

12500 29.7 26.00 79.52 0.5112 0.04720

13000 30.1 26.70 81.99 0.5244 0.04709

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 26.1 17.82 55.87 0.3447 0.04894

8000 26.4 18.75 58.24 0.3550 0.04887

8500 26.8 19.66 60.58 0.3651 0.04879

9000 27.1 20.54 62.90 0.3752 0.04872

9500 27.5 21.40 65.19 0.3852 0.04865

10000 27.8 22.25 67.47 0.3951 0.04857

10500 28.2 23.08 69.72 0.4049 0.04850

11000 28.5 23.88 71.96 0.4146 0.04843

11500 28.8 24.68 74.18 0.4243 0.04836

12000 29.2 25.45 76.39 0.4339 0.04829

12500 29.5 26.21 78.58 0.4434 0.04822

13000 29.8 26.96 80.75 0.4528 0.04815

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 26.0 17.87 55.40 0.3426 0.04896

8000 26.3 18.81 57.74 0.3528 0.04888

8500 26.7 19.72 60.05 0.3629 0.04881

9000 27.0 20.60 62.35 0.3728 0.04874

9500 27.4 21.47 64.62 0.3827 0.04866

10000 27.7 22.32 66.87 0.3925 0.04859

10500 28.1 23.15 69.10 0.4022 0.04852

11000 28.4 23.97 71.31 0.4118 0.04845

11500 28.7 24.76 73.51 0.4214 0.04838

12000 29.1 25.55 75.69 0.4308 0.04831

12500 29.4 26.31 77.85 0.4402 0.04824

13000 29.7 27.06 80.00 0.4496 0.04817

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.97 54.32 0.3763 0.04830

8000 26.2 18.87 56.89 0.3900 0.04819

8500 26.6 19.75 59.44 0.4037 0.04808

9000 27.0 20.61 61.99 0.4173 0.04797

9500 27.4 21.44 64.52 0.4309 0.04786

10000 27.8 22.25 67.04 0.4444 0.04774

10500 28.2 23.04 69.56 0.4578 0.04763

11000 28.6 23.81 72.06 0.4712 0.04752

11500 29.0 24.56 74.55 0.4846 0.04741

12000 29.4 25.29 77.04 0.4979 0.04730

12500 29.7 26.00 79.52 0.5112 0.04720

13000 30.1 26.70 81.99 0.5244 0.04709

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.97 54.32 0.3763 0.04830

8000 26.2 18.87 56.89 0.3900 0.04819

8500 26.6 19.75 59.44 0.4037 0.04808

9000 27.0 20.61 61.99 0.4173 0.04797

9500 27.4 21.44 64.52 0.4309 0.04786

10000 27.8 22.25 67.04 0.4444 0.04774

10500 28.2 23.04 69.56 0.4578 0.04763

11000 28.6 23.81 72.06 0.4712 0.04752

11500 29.0 24.56 74.55 0.4846 0.04741

12000 29.4 25.29 77.04 0.4979 0.04730

12500 29.7 26.00 79.52 0.5112 0.04720

13000 30.1 26.70 81.99 0.5244 0.04709

F350 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.6 18.92 52.46 0.2698 0.04728

8000 24.9 19.88 54.96 0.2768 0.04723

8500 25.3 20.82 57.46 0.2838 0.04717

9000 25.6 21.74 59.96 0.2907 0.04711

9500 26.0 22.63 62.44 0.2977 0.04705

10000 26.4 23.49 64.92 0.3046 0.04699

10500 26.7 24.33 67.40 0.3115 0.04694

11000 27.1 25.15 69.87 0.3184 0.04688

11500 27.4 25.95 72.33 0.3253 0.04682

12000 27.8 26.73 74.79 0.3321 0.04677

12500 28.1 27.49 77.24 0.3390 0.04671

13000 28.5 28.24 79.69 0.3458 0.04665

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.5 18.96 52.12 0.2688 0.04729

8000 24.9 19.93 54.60 0.2758 0.04723

8500 25.2 20.87 57.08 0.2827 0.04718

9000 25.6 21.79 59.55 0.2896 0.04712

9500 25.9 22.68 62.02 0.2965 0.04706

10000 26.3 23.55 64.48 0.3033 0.04700

10500 26.6 24.39 66.93 0.3102 0.04695

11000 27.0 25.22 69.38 0.3170 0.04689



11500 27.3 26.02 71.82 0.3238 0.04683

12000 27.7 26.81 74.26 0.3306 0.04678

12500 28.0 27.57 76.69 0.3374 0.04672

13000 28.4 28.32 79.12 0.3442 0.04667

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.5 18.93 52.38 0.2696 0.04729

8000 24.9 19.89 54.88 0.2765 0.04723

8500 25.3 20.83 57.38 0.2835 0.04717

9000 25.6 21.75 59.86 0.2905 0.04711

9500 26.0 22.64 62.35 0.2974 0.04705

10000 26.3 23.50 64.82 0.3043 0.04700

10500 26.7 24.35 67.29 0.3112 0.04694

11000 27.0 25.17 69.75 0.3181 0.04688

11500 27.4 25.97 72.21 0.3249 0.04683

12000 27.8 26.75 74.67 0.3318 0.04677

12500 28.1 27.51 77.12 0.3386 0.04671

13000 28.5 28.25 79.56 0.3454 0.04666

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.5 18.97 52.00 0.2685 0.04729

8000 24.8 19.94 54.48 0.2754 0.04724

8500 25.2 20.88 56.96 0.2823 0.04718

9000 25.6 21.80 59.42 0.2892 0.04712

9500 25.9 22.69 61.88 0.2961 0.04707

10000 26.3 23.57 64.33 0.3029 0.04701

10500 26.6 24.41 66.78 0.3098 0.04695

11000 27.0 25.24 69.22 0.3166 0.04689

11500 27.3 26.05 71.65 0.3234 0.04684

12000 27.7 26.83 74.08 0.3302 0.04678

12500 28.0 27.60 76.51 0.3369 0.04673

13000 28.4 28.35 78.93 0.3437 0.04667

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.4 19.01 51.66 0.2676 0.04730

8000 24.8 19.98 54.12 0.2744 0.04724

8500 25.1 20.93 56.57 0.2813 0.04719

9000 25.5 21.85 59.01 0.2881 0.04713

9500 25.8 22.75 61.45 0.2949 0.04707

10000 26.2 23.63 63.88 0.3017 0.04702

10500 26.6 24.48 66.31 0.3084 0.04696

11000 26.9 25.31 68.73 0.3152 0.04691

11500 27.2 26.12 71.14 0.3219 0.04685

12000 27.6 26.91 73.55 0.3287 0.04679

12500 27.9 27.68 75.95 0.3354 0.04674

13000 28.3 28.43 78.35 0.3421 0.04668

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.02 51.59 0.2673 0.04730

8000 24.8 19.99 54.04 0.2742 0.04725

8500 25.1 20.94 56.49 0.2810 0.04719

9000 25.5 21.87 58.92 0.2878 0.04713

9500 25.8 22.76 61.36 0.2946 0.04708

10000 26.2 23.64 63.78 0.3014 0.04702

10500 26.5 24.49 66.20 0.3081 0.04696

11000 26.9 25.32 68.62 0.3149 0.04691

11500 27.2 26.14 71.02 0.3216 0.04685

12000 27.6 26.92 73.43 0.3283 0.04680

12500 27.9 27.70 75.83 0.3350 0.04674

13000 28.3 28.45 78.22 0.3417 0.04669

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.06 51.21 0.2663 0.04731

8000 24.7 20.04 53.64 0.2731 0.04726

8500 25.1 20.99 56.06 0.2798 0.04720

9000 25.4 21.92 58.48 0.2866 0.04714

9500 25.8 22.82 60.89 0.2933 0.04709

10000 26.1 23.70 63.29 0.3000 0.04703

10500 26.5 24.56 65.69 0.3067 0.04698

11000 26.8 25.40 68.08 0.3134 0.04692

11500 27.2 26.21 70.46 0.3201 0.04687

12000 27.5 27.01 72.84 0.3267 0.04681

12500 27.8 27.78 75.22 0.3333 0.04676

13000 28.2 28.54 77.59 0.3400 0.04670

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.10 50.87 0.2653 0.04732

8000 24.7 20.08 53.28 0.2721 0.04726

8500 25.0 21.04 55.68 0.2788 0.04721

9000 25.4 21.97 58.07 0.2855 0.04715

9500 25.7 22.88 60.46 0.2921 0.04710

10000 26.1 23.76 62.84 0.2988 0.04704

10500 26.4 24.62 65.22 0.3054 0.04699

11000 26.7 25.46 67.59 0.3120 0.04693

11500 27.1 26.28 69.95 0.3186 0.04688

12000 27.4 27.08 72.31 0.3252 0.04682

12500 27.8 27.86 74.67 0.3318 0.04677

13000 28.1 28.63 77.02 0.3384 0.04671



LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.04 51.95 0.2529 0.04736

8000 24.7 20.03 54.34 0.2586 0.04731

8500 25.1 20.99 56.71 0.2644 0.04726

9000 25.4 21.93 59.08 0.2701 0.04721

9500 25.8 22.84 61.43 0.2758 0.04717

10000 26.1 23.73 63.77 0.2814 0.04712

10500 26.4 24.60 66.11 0.2870 0.04707

11000 26.7 25.45 68.43 0.2926 0.04702

11500 27.1 26.28 70.75 0.2982 0.04697

12000 27.4 27.09 73.05 0.3038 0.04692

12500 27.7 27.88 75.35 0.3094 0.04688

13000 28.1 28.66 77.65 0.3149 0.04683

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.08 51.62 0.2521 0.04737

8000 24.7 20.07 53.99 0.2578 0.04732

8500 25.0 21.03 56.35 0.2635 0.04727

9000 25.4 21.97 58.69 0.2691 0.04722

9500 25.7 22.89 61.02 0.2748 0.04717

10000 26.0 23.79 63.35 0.2804 0.04713

10500 26.4 24.66 65.66 0.2860 0.04708

11000 26.7 25.52 67.97 0.2915 0.04703

11500 27.0 26.35 70.26 0.2971 0.04698

12000 27.3 27.17 72.55 0.3026 0.04693

12500 27.7 27.96 74.83 0.3081 0.04689

13000 28.0 28.74 77.11 0.3136 0.04684

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.14 51.05 0.2507 0.04738

8000 24.6 20.14 53.39 0.2564 0.04733

8500 24.9 21.11 55.71 0.2620 0.04728

9000 25.3 22.06 58.02 0.2675 0.04724

9500 25.6 22.98 60.32 0.2731 0.04719

10000 25.9 23.89 62.61 0.2786 0.04714

10500 26.2 24.77 64.89 0.2841 0.04709

11000 26.6 25.63 67.16 0.2896 0.04705

11500 26.9 26.47 69.42 0.2950 0.04700

12000 27.2 27.29 71.67 0.3005 0.04695

12500 27.5 28.09 73.92 0.3059 0.04691

13000 27.8 28.88 76.16 0.3113 0.04686

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.6 18.92 52.46 0.2698 0.04728

8000 24.9 19.88 54.96 0.2768 0.04723

8500 25.3 20.82 57.46 0.2838 0.04717

9000 25.6 21.74 59.96 0.2907 0.04711

9500 26.0 22.63 62.44 0.2977 0.04705

10000 26.4 23.49 64.92 0.3046 0.04699

10500 26.7 24.33 67.40 0.3115 0.04694

11000 27.1 25.15 69.87 0.3184 0.04688

11500 27.4 25.95 72.33 0.3253 0.04682

12000 27.8 26.73 74.79 0.3321 0.04677

12500 28.1 27.49 77.24 0.3390 0.04671

13000 28.5 28.24 79.69 0.3458 0.04665

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.5 18.96 52.12 0.2688 0.04729

8000 24.9 19.93 54.60 0.2758 0.04723

8500 25.2 20.87 57.08 0.2827 0.04718

9000 25.6 21.79 59.55 0.2896 0.04712

9500 25.9 22.68 62.02 0.2965 0.04706

10000 26.3 23.55 64.48 0.3033 0.04700

10500 26.6 24.39 66.93 0.3102 0.04695

11000 27.0 25.22 69.38 0.3170 0.04689

11500 27.3 26.02 71.82 0.3238 0.04683

12000 27.7 26.81 74.26 0.3306 0.04678

12500 28.0 27.57 76.69 0.3374 0.04672

13000 28.4 28.32 79.12 0.3442 0.04667

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.5 18.93 52.38 0.2696 0.04729

8000 24.9 19.89 54.88 0.2765 0.04723

8500 25.3 20.83 57.38 0.2835 0.04717

9000 25.6 21.75 59.86 0.2905 0.04711

9500 26.0 22.64 62.35 0.2974 0.04705

10000 26.3 23.50 64.82 0.3043 0.04700

10500 26.7 24.35 67.29 0.3112 0.04694

11000 27.0 25.17 69.75 0.3181 0.04688

11500 27.4 25.97 72.21 0.3249 0.04683

12000 27.8 26.75 74.67 0.3318 0.04677

12500 28.1 27.51 77.12 0.3386 0.04671

13000 28.5 28.25 79.56 0.3454 0.04666

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.5 18.97 52.00 0.2685 0.04729

8000 24.8 19.94 54.48 0.2754 0.04724

8500 25.2 20.88 56.96 0.2823 0.04718

9000 25.6 21.80 59.42 0.2892 0.04712



9500 25.9 22.69 61.88 0.2961 0.04707

10000 26.3 23.57 64.33 0.3029 0.04701

10500 26.6 24.41 66.78 0.3098 0.04695

11000 27.0 25.24 69.22 0.3166 0.04689

11500 27.3 26.05 71.65 0.3234 0.04684

12000 27.7 26.83 74.08 0.3302 0.04678

12500 28.0 27.60 76.51 0.3369 0.04673

13000 28.4 28.35 78.93 0.3437 0.04667

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.4 19.01 51.66 0.2676 0.04730

8000 24.8 19.98 54.12 0.2744 0.04724

8500 25.1 20.93 56.57 0.2813 0.04719

9000 25.5 21.85 59.01 0.2881 0.04713

9500 25.8 22.75 61.45 0.2949 0.04707

10000 26.2 23.63 63.88 0.3017 0.04702

10500 26.6 24.48 66.31 0.3084 0.04696

11000 26.9 25.31 68.73 0.3152 0.04691

11500 27.2 26.12 71.14 0.3219 0.04685

12000 27.6 26.91 73.55 0.3287 0.04679

12500 27.9 27.68 75.95 0.3354 0.04674

13000 28.3 28.43 78.35 0.3421 0.04668

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.02 51.59 0.2673 0.04730

8000 24.8 19.99 54.04 0.2742 0.04725

8500 25.1 20.94 56.49 0.2810 0.04719

9000 25.5 21.87 58.92 0.2878 0.04713

9500 25.8 22.76 61.36 0.2946 0.04708

10000 26.2 23.64 63.78 0.3014 0.04702

10500 26.5 24.49 66.20 0.3081 0.04696

11000 26.9 25.32 68.62 0.3149 0.04691

11500 27.2 26.14 71.02 0.3216 0.04685

12000 27.6 26.92 73.43 0.3283 0.04680

12500 27.9 27.70 75.83 0.3350 0.04674

13000 28.3 28.45 78.22 0.3417 0.04669

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.06 51.21 0.2663 0.04731

8000 24.7 20.04 53.64 0.2731 0.04726

8500 25.1 20.99 56.06 0.2798 0.04720

9000 25.4 21.92 58.48 0.2866 0.04714

9500 25.8 22.82 60.89 0.2933 0.04709

10000 26.1 23.70 63.29 0.3000 0.04703

10500 26.5 24.56 65.69 0.3067 0.04698

11000 26.8 25.40 68.08 0.3134 0.04692

11500 27.2 26.21 70.46 0.3201 0.04687

12000 27.5 27.01 72.84 0.3267 0.04681

12500 27.8 27.78 75.22 0.3333 0.04676

13000 28.2 28.54 77.59 0.3400 0.04670

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.10 50.87 0.2653 0.04732

8000 24.7 20.08 53.28 0.2721 0.04726

8500 25.0 21.04 55.68 0.2788 0.04721

9000 25.4 21.97 58.07 0.2855 0.04715

9500 25.7 22.88 60.46 0.2921 0.04710

10000 26.1 23.76 62.84 0.2988 0.04704

10500 26.4 24.62 65.22 0.3054 0.04699

11000 26.7 25.46 67.59 0.3120 0.04693

11500 27.1 26.28 69.95 0.3186 0.04688

12000 27.4 27.08 72.31 0.3252 0.04682

12500 27.8 27.86 74.67 0.3318 0.04677

13000 28.1 28.63 77.02 0.3384 0.04671

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.04 51.95 0.2529 0.04736

8000 24.7 20.03 54.34 0.2586 0.04731

8500 25.1 20.99 56.71 0.2644 0.04726

9000 25.4 21.93 59.08 0.2701 0.04721

9500 25.8 22.84 61.43 0.2758 0.04717

10000 26.1 23.73 63.77 0.2814 0.04712

10500 26.4 24.60 66.11 0.2870 0.04707

11000 26.7 25.45 68.43 0.2926 0.04702

11500 27.1 26.28 70.75 0.2982 0.04697

12000 27.4 27.09 73.05 0.3038 0.04692

12500 27.7 27.88 75.35 0.3094 0.04688

13000 28.1 28.66 77.65 0.3149 0.04683

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.4 19.08 51.62 0.2521 0.04737

8000 24.7 20.07 53.99 0.2578 0.04732

8500 25.0 21.03 56.35 0.2635 0.04727

9000 25.4 21.97 58.69 0.2691 0.04722

9500 25.7 22.89 61.02 0.2748 0.04717

10000 26.0 23.79 63.35 0.2804 0.04713

10500 26.4 24.66 65.66 0.2860 0.04708

11000 26.7 25.52 67.97 0.2915 0.04703



11500 27.0 26.35 70.26 0.2971 0.04698

12000 27.3 27.17 72.55 0.3026 0.04693

12500 27.7 27.96 74.83 0.3081 0.04689

13000 28.0 28.74 77.11 0.3136 0.04684

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.14 51.05 0.2507 0.04738

8000 24.6 20.14 53.39 0.2564 0.04733

8500 24.9 21.11 55.71 0.2620 0.04728

9000 25.3 22.06 58.02 0.2675 0.04724

9500 25.6 22.98 60.32 0.2731 0.04719

10000 25.9 23.89 62.61 0.2786 0.04714

10500 26.2 24.77 64.89 0.2841 0.04709

11000 26.6 25.63 67.16 0.2896 0.04705

11500 26.9 26.47 69.42 0.2950 0.04700

12000 27.2 27.29 71.67 0.3005 0.04695

12500 27.5 28.09 73.92 0.3059 0.04691

13000 27.8 28.88 76.16 0.3113 0.04686

F350 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.51 52.56 0.2709 0.04887

8000 25.5 19.46 55.07 0.2779 0.04881

8500 25.8 20.38 57.57 0.2849 0.04875

9000 26.2 21.28 60.06 0.2918 0.04869

9500 26.5 22.16 62.55 0.2988 0.04863

10000 26.9 23.01 65.03 0.3057 0.04858

10500 27.3 23.84 67.50 0.3126 0.04852

11000 27.6 24.66 69.97 0.3195 0.04846

11500 28.0 25.45 72.44 0.3264 0.04840

12000 28.3 26.22 74.89 0.3332 0.04835

12500 28.7 26.97 77.35 0.3401 0.04829

13000 29.0 27.71 79.80 0.3469 0.04823

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.55 52.22 0.2699 0.04887

8000 25.4 19.50 54.71 0.2769 0.04882

8500 25.8 20.43 57.19 0.2838 0.04876

9000 26.1 21.33 59.66 0.2907 0.04870

9500 26.5 22.21 62.12 0.2976 0.04864

10000 26.8 23.07 64.58 0.3044 0.04859

10500 27.2 23.90 67.03 0.3113 0.04853

11000 27.5 24.72 69.48 0.3181 0.04847

11500 27.9 25.51 71.92 0.3250 0.04842

12000 28.2 26.29 74.36 0.3318 0.04836

12500 28.6 27.05 76.79 0.3385 0.04830

13000 28.9 27.78 79.22 0.3453 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 52.48 0.2707 0.04887

8000 25.5 19.47 54.99 0.2777 0.04881

8500 25.8 20.39 57.48 0.2846 0.04875

9000 26.2 21.29 59.97 0.2916 0.04869

9500 26.5 22.17 62.45 0.2985 0.04864

10000 26.9 23.02 64.93 0.3054 0.04858

10500 27.2 23.86 67.40 0.3123 0.04852

11000 27.6 24.67 69.86 0.3192 0.04846

11500 28.0 25.46 72.32 0.3260 0.04841

12000 28.3 26.23 74.77 0.3329 0.04835

12500 28.7 26.99 77.22 0.3397 0.04829

13000 29.0 27.72 79.66 0.3466 0.04824

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.56 52.11 0.2696 0.04888

8000 25.4 19.51 54.59 0.2765 0.04882

8500 25.8 20.44 57.06 0.2834 0.04876

9000 26.1 21.35 59.53 0.2903 0.04870

9500 26.5 22.23 61.98 0.2972 0.04865

10000 26.8 23.09 64.44 0.3040 0.04859

10500 27.2 23.92 66.88 0.3109 0.04853

11000 27.5 24.74 69.32 0.3177 0.04848

11500 27.9 25.54 71.76 0.3245 0.04842

12000 28.2 26.31 74.19 0.3313 0.04836

12500 28.6 27.07 76.61 0.3380 0.04831

13000 28.9 27.81 79.03 0.3448 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.59 51.77 0.2687 0.04888

8000 25.3 19.55 54.23 0.2755 0.04883

8500 25.7 20.49 56.68 0.2824 0.04877

9000 26.0 21.40 59.12 0.2892 0.04871

9500 26.4 22.28 61.56 0.2960 0.04866

10000 26.8 23.14 63.99 0.3028 0.04860

10500 27.1 23.99 66.41 0.3096 0.04854

11000 27.4 24.80 68.83 0.3163 0.04849

11500 27.8 25.60 71.25 0.3231 0.04843

12000 28.1 26.38 73.65 0.3298 0.04838

12500 28.5 27.15 76.06 0.3365 0.04832

13000 28.8 27.89 78.46 0.3432 0.04827



LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.60 51.69 0.2685 0.04889

8000 25.3 19.56 54.14 0.2753 0.04883

8500 25.7 20.50 56.59 0.2821 0.04877

9000 26.0 21.40 59.03 0.2889 0.04872

9500 26.4 22.29 61.46 0.2957 0.04866

10000 26.7 23.16 63.89 0.3025 0.04860

10500 27.1 24.00 66.31 0.3093 0.04855

11000 27.4 24.82 68.72 0.3160 0.04849

11500 27.8 25.62 71.13 0.3227 0.04843

12000 28.1 26.40 73.53 0.3294 0.04838

12500 28.5 27.17 75.93 0.3361 0.04832

13000 28.8 27.91 78.33 0.3428 0.04827

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.64 51.32 0.2674 0.04889

8000 25.3 19.61 53.75 0.2742 0.04884

8500 25.6 20.55 56.17 0.2810 0.04878

9000 26.0 21.46 58.58 0.2877 0.04873

9500 26.3 22.35 60.99 0.2944 0.04867

10000 26.7 23.22 63.39 0.3011 0.04861

10500 27.0 24.06 65.79 0.3078 0.04856

11000 27.4 24.89 68.18 0.3145 0.04850

11500 27.7 25.69 70.57 0.3212 0.04845

12000 28.0 26.48 72.95 0.3278 0.04839

12500 28.4 27.25 75.33 0.3344 0.04834

13000 28.7 28.00 77.70 0.3411 0.04828

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.68 50.98 0.2665 0.04890

8000 25.2 19.65 53.39 0.2732 0.04885

8500 25.6 20.59 55.79 0.2799 0.04879

9000 25.9 21.51 58.18 0.2866 0.04874

9500 26.3 22.40 60.57 0.2932 0.04868

10000 26.6 23.28 62.95 0.2999 0.04862

10500 26.9 24.13 65.32 0.3065 0.04857

11000 27.3 24.96 67.69 0.3131 0.04851

11500 27.6 25.76 70.06 0.3197 0.04846

12000 28.0 26.55 72.42 0.3263 0.04841

12500 28.3 27.33 74.77 0.3329 0.04835

13000 28.6 28.08 77.12 0.3395 0.04830

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.62 52.05 0.2540 0.04894

8000 25.3 19.60 54.44 0.2598 0.04889

8500 25.6 20.54 56.82 0.2655 0.04885

9000 26.0 21.46 59.18 0.2712 0.04880

9500 26.3 22.37 61.53 0.2769 0.04875

10000 26.6 23.24 63.88 0.2825 0.04870

10500 27.0 24.10 66.21 0.2882 0.04865

11000 27.3 24.94 68.54 0.2938 0.04860

11500 27.6 25.76 70.85 0.2993 0.04855

12000 28.0 26.56 73.16 0.3049 0.04851

12500 28.3 27.35 75.46 0.3105 0.04846

13000 28.6 28.11 77.75 0.3160 0.04841

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.66 51.73 0.2532 0.04895

8000 25.2 19.63 54.09 0.2589 0.04890

8500 25.6 20.58 56.45 0.2646 0.04885

9000 25.9 21.51 58.79 0.2703 0.04880

9500 26.2 22.41 61.13 0.2759 0.04876

10000 26.6 23.30 63.45 0.2815 0.04871

10500 26.9 24.16 65.77 0.2871 0.04866

11000 27.2 25.00 68.07 0.2926 0.04861

11500 27.6 25.83 70.37 0.2982 0.04856

12000 27.9 26.63 72.66 0.3037 0.04852

12500 28.2 27.42 74.94 0.3092 0.04847

13000 28.5 28.19 77.21 0.3147 0.04842

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 51.16 0.2518 0.04896

8000 25.2 19.70 53.49 0.2575 0.04891

8500 25.5 20.66 55.81 0.2631 0.04887

9000 25.8 21.59 58.12 0.2686 0.04882

9500 26.1 22.50 60.42 0.2742 0.04877

10000 26.5 23.39 62.71 0.2797 0.04872

10500 26.8 24.26 64.99 0.2852 0.04868

11000 27.1 25.11 67.26 0.2907 0.04863

11500 27.4 25.94 69.52 0.2961 0.04858

12000 27.8 26.75 71.78 0.3016 0.04853

12500 28.1 27.55 74.03 0.3070 0.04849

13000 28.4 28.33 76.27 0.3124 0.04844

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.51 52.56 0.2709 0.04887

8000 25.5 19.46 55.07 0.2779 0.04881

8500 25.8 20.38 57.57 0.2849 0.04875

9000 26.2 21.28 60.06 0.2918 0.04869



9500 26.5 22.16 62.55 0.2988 0.04863

10000 26.9 23.01 65.03 0.3057 0.04858

10500 27.3 23.84 67.50 0.3126 0.04852

11000 27.6 24.66 69.97 0.3195 0.04846

11500 28.0 25.45 72.44 0.3264 0.04840

12000 28.3 26.22 74.89 0.3332 0.04835

12500 28.7 26.97 77.35 0.3401 0.04829

13000 29.0 27.71 79.80 0.3469 0.04823

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.55 52.22 0.2699 0.04887

8000 25.4 19.50 54.71 0.2769 0.04882

8500 25.8 20.43 57.19 0.2838 0.04876

9000 26.1 21.33 59.66 0.2907 0.04870

9500 26.5 22.21 62.12 0.2976 0.04864

10000 26.8 23.07 64.58 0.3044 0.04859

10500 27.2 23.90 67.03 0.3113 0.04853

11000 27.5 24.72 69.48 0.3181 0.04847

11500 27.9 25.51 71.92 0.3250 0.04842

12000 28.2 26.29 74.36 0.3318 0.04836

12500 28.6 27.05 76.79 0.3385 0.04830

13000 28.9 27.78 79.22 0.3453 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 52.48 0.2707 0.04887

8000 25.5 19.47 54.99 0.2777 0.04881

8500 25.8 20.39 57.48 0.2846 0.04875

9000 26.2 21.29 59.97 0.2916 0.04869

9500 26.5 22.17 62.45 0.2985 0.04864

10000 26.9 23.02 64.93 0.3054 0.04858

10500 27.2 23.86 67.40 0.3123 0.04852

11000 27.6 24.67 69.86 0.3192 0.04846

11500 28.0 25.46 72.32 0.3260 0.04841

12000 28.3 26.23 74.77 0.3329 0.04835

12500 28.7 26.99 77.22 0.3397 0.04829

13000 29.0 27.72 79.66 0.3466 0.04824

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.56 52.11 0.2696 0.04888

8000 25.4 19.51 54.59 0.2765 0.04882

8500 25.8 20.44 57.06 0.2834 0.04876

9000 26.1 21.35 59.53 0.2903 0.04870

9500 26.5 22.23 61.98 0.2972 0.04865

10000 26.8 23.09 64.44 0.3040 0.04859

10500 27.2 23.92 66.88 0.3109 0.04853

11000 27.5 24.74 69.32 0.3177 0.04848

11500 27.9 25.54 71.76 0.3245 0.04842

12000 28.2 26.31 74.19 0.3313 0.04836

12500 28.6 27.07 76.61 0.3380 0.04831

13000 28.9 27.81 79.03 0.3448 0.04825

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.59 51.77 0.2687 0.04888

8000 25.3 19.55 54.23 0.2755 0.04883

8500 25.7 20.49 56.68 0.2824 0.04877

9000 26.0 21.40 59.12 0.2892 0.04871

9500 26.4 22.28 61.56 0.2960 0.04866

10000 26.8 23.14 63.99 0.3028 0.04860

10500 27.1 23.99 66.41 0.3096 0.04854

11000 27.4 24.80 68.83 0.3163 0.04849

11500 27.8 25.60 71.25 0.3231 0.04843

12000 28.1 26.38 73.65 0.3298 0.04838

12500 28.5 27.15 76.06 0.3365 0.04832

13000 28.8 27.89 78.46 0.3432 0.04827

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.60 51.69 0.2685 0.04889

8000 25.3 19.56 54.14 0.2753 0.04883

8500 25.7 20.50 56.59 0.2821 0.04877

9000 26.0 21.40 59.03 0.2889 0.04872

9500 26.4 22.29 61.46 0.2957 0.04866

10000 26.7 23.16 63.89 0.3025 0.04860

10500 27.1 24.00 66.31 0.3093 0.04855

11000 27.4 24.82 68.72 0.3160 0.04849

11500 27.8 25.62 71.13 0.3227 0.04843

12000 28.1 26.40 73.53 0.3294 0.04838

12500 28.5 27.17 75.93 0.3361 0.04832

13000 28.8 27.91 78.33 0.3428 0.04827

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.64 51.32 0.2674 0.04889

8000 25.3 19.61 53.75 0.2742 0.04884

8500 25.6 20.55 56.17 0.2810 0.04878

9000 26.0 21.46 58.58 0.2877 0.04873

9500 26.3 22.35 60.99 0.2944 0.04867

10000 26.7 23.22 63.39 0.3011 0.04861

10500 27.0 24.06 65.79 0.3078 0.04856

11000 27.4 24.89 68.18 0.3145 0.04850



11500 27.7 25.69 70.57 0.3212 0.04845

12000 28.0 26.48 72.95 0.3278 0.04839

12500 28.4 27.25 75.33 0.3344 0.04834

13000 28.7 28.00 77.70 0.3411 0.04828

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.68 50.98 0.2665 0.04890

8000 25.2 19.65 53.39 0.2732 0.04885

8500 25.6 20.59 55.79 0.2799 0.04879

9000 25.9 21.51 58.18 0.2866 0.04874

9500 26.3 22.40 60.57 0.2932 0.04868

10000 26.6 23.28 62.95 0.2999 0.04862

10500 26.9 24.13 65.32 0.3065 0.04857

11000 27.3 24.96 67.69 0.3131 0.04851

11500 27.6 25.76 70.06 0.3197 0.04846

12000 28.0 26.55 72.42 0.3263 0.04841

12500 28.3 27.33 74.77 0.3329 0.04835

13000 28.6 28.08 77.12 0.3395 0.04830

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.62 52.05 0.2540 0.04894

8000 25.3 19.60 54.44 0.2598 0.04889

8500 25.6 20.54 56.82 0.2655 0.04885

9000 26.0 21.46 59.18 0.2712 0.04880

9500 26.3 22.37 61.53 0.2769 0.04875

10000 26.6 23.24 63.88 0.2825 0.04870

10500 27.0 24.10 66.21 0.2882 0.04865

11000 27.3 24.94 68.54 0.2938 0.04860

11500 27.6 25.76 70.85 0.2993 0.04855

12000 28.0 26.56 73.16 0.3049 0.04851

12500 28.3 27.35 75.46 0.3105 0.04846

13000 28.6 28.11 77.75 0.3160 0.04841

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.66 51.73 0.2532 0.04895

8000 25.2 19.63 54.09 0.2589 0.04890

8500 25.6 20.58 56.45 0.2646 0.04885

9000 25.9 21.51 58.79 0.2703 0.04880

9500 26.2 22.41 61.13 0.2759 0.04876

10000 26.6 23.30 63.45 0.2815 0.04871

10500 26.9 24.16 65.77 0.2871 0.04866

11000 27.2 25.00 68.07 0.2926 0.04861

11500 27.6 25.83 70.37 0.2982 0.04856

12000 27.9 26.63 72.66 0.3037 0.04852

12500 28.2 27.42 74.94 0.3092 0.04847

13000 28.5 28.19 77.21 0.3147 0.04842

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 51.16 0.2518 0.04896

8000 25.2 19.70 53.49 0.2575 0.04891

8500 25.5 20.66 55.81 0.2631 0.04887

9000 25.8 21.59 58.12 0.2686 0.04882

9500 26.1 22.50 60.42 0.2742 0.04877

10000 26.5 23.39 62.71 0.2797 0.04872

10500 26.8 24.26 64.99 0.2852 0.04868

11000 27.1 25.11 67.26 0.2907 0.04863

11500 27.4 25.94 69.52 0.2961 0.04858

12000 27.8 26.75 71.78 0.3016 0.04853

12500 28.1 27.55 74.03 0.3070 0.04849

13000 28.4 28.33 76.27 0.3124 0.04844

F350 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.0 19.36 52.35 0.2686 0.04567

8000 24.4 20.34 54.86 0.2756 0.04561

8500 24.7 21.29 57.36 0.2826 0.04555

9000 25.1 22.22 59.85 0.2896 0.04550

9500 25.4 23.12 62.34 0.2965 0.04544

10000 25.8 24.00 64.82 0.3034 0.04538

10500 26.1 24.85 67.29 0.3104 0.04532

11000 26.5 25.68 69.76 0.3173 0.04527

11500 26.9 26.49 72.22 0.3241 0.04521

12000 27.2 27.28 74.68 0.3310 0.04515

12500 27.6 28.05 77.14 0.3378 0.04509

13000 27.9 28.80 79.58 0.3447 0.04504

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 23.9 19.40 52.01 0.2677 0.04568

8000 24.3 20.38 54.50 0.2746 0.04562

8500 24.7 21.34 56.97 0.2815 0.04556

9000 25.0 22.27 59.45 0.2884 0.04550

9500 25.4 23.18 61.91 0.2953 0.04545

10000 25.7 24.06 64.37 0.3022 0.04539

10500 26.1 24.92 66.82 0.3090 0.04533

11000 26.4 25.75 69.27 0.3159 0.04528

11500 26.8 26.56 71.71 0.3227 0.04522

12000 27.1 27.36 74.15 0.3295 0.04516

12500 27.5 28.13 76.58 0.3363 0.04511

13000 27.8 28.89 79.01 0.3431 0.04505



LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.0 19.37 52.27 0.2684 0.04567

8000 24.3 20.35 54.77 0.2754 0.04561

8500 24.7 21.31 57.27 0.2824 0.04555

9000 25.1 22.23 59.76 0.2893 0.04550

9500 25.4 23.13 62.24 0.2962 0.04544

10000 25.8 24.01 64.71 0.3032 0.04538

10500 26.1 24.86 67.18 0.3101 0.04533

11000 26.5 25.70 69.65 0.3169 0.04527

11500 26.8 26.51 72.11 0.3238 0.04521

12000 27.2 27.30 74.56 0.3307 0.04515

12500 27.6 28.07 77.01 0.3375 0.04510

13000 27.9 28.82 79.45 0.3443 0.04504

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 23.9 19.41 51.90 0.2674 0.04568

8000 24.3 20.40 54.38 0.2743 0.04562

8500 24.6 21.36 56.85 0.2812 0.04556

9000 25.0 22.29 59.31 0.2881 0.04551

9500 25.4 23.20 61.77 0.2949 0.04545

10000 25.7 24.08 64.22 0.3018 0.04539

10500 26.1 24.94 66.67 0.3086 0.04534

11000 26.4 25.77 69.11 0.3154 0.04528

11500 26.8 26.59 71.55 0.3222 0.04522

12000 27.1 27.38 73.98 0.3290 0.04517

12500 27.5 28.16 76.40 0.3358 0.04511

13000 27.8 28.91 78.82 0.3426 0.04506

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 23.9 19.45 51.56 0.2664 0.04569

8000 24.2 20.44 54.01 0.2733 0.04563

8500 24.6 21.41 56.46 0.2801 0.04557

9000 24.9 22.34 58.91 0.2869 0.04552

9500 25.3 23.25 61.34 0.2938 0.04546

10000 25.6 24.14 63.78 0.3005 0.04540

10500 26.0 25.00 66.20 0.3073 0.04535

11000 26.3 25.84 68.62 0.3141 0.04529

11500 26.7 26.66 71.03 0.3208 0.04524

12000 27.0 27.46 73.44 0.3275 0.04518

12500 27.4 28.24 75.85 0.3342 0.04512

13000 27.7 29.00 78.25 0.3409 0.04507

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.9 19.46 51.48 0.2662 0.04569

8000 24.2 20.45 53.93 0.2731 0.04563

8500 24.6 21.42 56.38 0.2799 0.04558

9000 24.9 22.35 58.82 0.2867 0.04552

9500 25.3 23.27 61.25 0.2935 0.04546

10000 25.6 24.15 63.67 0.3003 0.04541

10500 26.0 25.02 66.09 0.3070 0.04535

11000 26.3 25.86 68.51 0.3138 0.04529

11500 26.7 26.68 70.92 0.3205 0.04524

12000 27.0 27.48 73.32 0.3272 0.04518

12500 27.4 28.26 75.72 0.3339 0.04513

13000 27.7 29.02 78.12 0.3406 0.04507

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.51 51.11 0.2652 0.04570

8000 24.2 20.50 53.54 0.2719 0.04564

8500 24.5 21.47 55.96 0.2787 0.04559

9000 24.9 22.41 58.37 0.2855 0.04553

9500 25.2 23.33 60.78 0.2922 0.04547

10000 25.6 24.22 63.18 0.2989 0.04542

10500 25.9 25.09 65.58 0.3056 0.04536

11000 26.2 25.93 67.97 0.3123 0.04531

11500 26.6 26.76 70.36 0.3189 0.04525

12000 26.9 27.56 72.74 0.3256 0.04520

12500 27.3 28.35 75.11 0.3322 0.04514

13000 27.6 29.12 77.49 0.3388 0.04509

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.55 50.77 0.2642 0.04571

8000 24.1 20.55 53.17 0.2709 0.04565

8500 24.5 21.52 55.57 0.2776 0.04559

9000 24.8 22.46 57.97 0.2843 0.04554

9500 25.1 23.39 60.35 0.2910 0.04548

10000 25.5 24.28 62.73 0.2976 0.04543

10500 25.8 25.16 65.11 0.3043 0.04537

11000 26.2 26.01 67.48 0.3109 0.04532

11500 26.5 26.84 69.85 0.3175 0.04526

12000 26.9 27.65 72.20 0.3241 0.04521

12500 27.2 28.44 74.56 0.3307 0.04515

13000 27.5 29.21 76.91 0.3372 0.04510

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.48 51.84 0.2517 0.04575

8000 24.2 20.49 54.23 0.2575 0.04570

8500 24.5 21.47 56.60 0.2632 0.04565

9000 24.9 22.42 58.97 0.2689 0.04560



9500 25.2 23.35 61.32 0.2746 0.04555

10000 25.5 24.25 63.67 0.2803 0.04550

10500 25.9 25.13 66.00 0.2859 0.04545

11000 26.2 26.00 68.32 0.2915 0.04540

11500 26.5 26.83 70.64 0.2971 0.04536

12000 26.8 27.65 72.95 0.3027 0.04531

12500 27.2 28.46 75.25 0.3082 0.04526

13000 27.5 29.24 77.54 0.3137 0.04521

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.52 51.52 0.2510 0.04575

8000 24.1 20.53 53.88 0.2567 0.04571

8500 24.5 21.51 56.24 0.2624 0.04566

9000 24.8 22.47 58.58 0.2680 0.04561

9500 25.1 23.40 60.92 0.2736 0.04556

10000 25.5 24.31 63.24 0.2792 0.04551

10500 25.8 25.20 65.55 0.2848 0.04546

11000 26.1 26.06 67.86 0.2904 0.04541

11500 26.5 26.90 70.16 0.2959 0.04537

12000 26.8 27.73 72.44 0.3015 0.04532

12500 27.1 28.54 74.72 0.3070 0.04527

13000 27.4 29.33 77.00 0.3124 0.04522

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.59 50.95 0.2496 0.04577

8000 24.0 20.60 53.28 0.2552 0.04572

8500 24.4 21.59 55.60 0.2608 0.04567

9000 24.7 22.56 57.91 0.2664 0.04562

9500 25.0 23.50 60.21 0.2719 0.04557

10000 25.4 24.41 62.50 0.2775 0.04553

10500 25.7 25.30 64.78 0.2830 0.04548

11000 26.0 26.18 67.05 0.2884 0.04543

11500 26.3 27.03 69.31 0.2939 0.04538

12000 26.7 27.86 71.57 0.2993 0.04534

12500 27.0 28.68 73.81 0.3048 0.04529

13000 27.3 29.47 76.05 0.3102 0.04524

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.0 19.36 52.35 0.2686 0.04567

8000 24.4 20.34 54.86 0.2756 0.04561

8500 24.7 21.29 57.36 0.2826 0.04555

9000 25.1 22.22 59.85 0.2896 0.04550

9500 25.4 23.12 62.34 0.2965 0.04544

10000 25.8 24.00 64.82 0.3034 0.04538

10500 26.1 24.85 67.29 0.3104 0.04532

11000 26.5 25.68 69.76 0.3173 0.04527

11500 26.9 26.49 72.22 0.3241 0.04521

12000 27.2 27.28 74.68 0.3310 0.04515

12500 27.6 28.05 77.14 0.3378 0.04509

13000 27.9 28.80 79.58 0.3447 0.04504

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 23.9 19.40 52.01 0.2677 0.04568

8000 24.3 20.38 54.50 0.2746 0.04562

8500 24.7 21.34 56.97 0.2815 0.04556

9000 25.0 22.27 59.45 0.2884 0.04550

9500 25.4 23.18 61.91 0.2953 0.04545

10000 25.7 24.06 64.37 0.3022 0.04539

10500 26.1 24.92 66.82 0.3090 0.04533

11000 26.4 25.75 69.27 0.3159 0.04528

11500 26.8 26.56 71.71 0.3227 0.04522

12000 27.1 27.36 74.15 0.3295 0.04516

12500 27.5 28.13 76.58 0.3363 0.04511

13000 27.8 28.89 79.01 0.3431 0.04505

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.0 19.37 52.27 0.2684 0.04567

8000 24.3 20.35 54.77 0.2754 0.04561

8500 24.7 21.31 57.27 0.2824 0.04555

9000 25.1 22.23 59.76 0.2893 0.04550

9500 25.4 23.13 62.24 0.2962 0.04544

10000 25.8 24.01 64.71 0.3032 0.04538

10500 26.1 24.86 67.18 0.3101 0.04533

11000 26.5 25.70 69.65 0.3169 0.04527

11500 26.8 26.51 72.11 0.3238 0.04521

12000 27.2 27.30 74.56 0.3307 0.04515

12500 27.6 28.07 77.01 0.3375 0.04510

13000 27.9 28.82 79.45 0.3443 0.04504

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 23.9 19.41 51.90 0.2674 0.04568

8000 24.3 20.40 54.38 0.2743 0.04562

8500 24.6 21.36 56.85 0.2812 0.04556

9000 25.0 22.29 59.31 0.2881 0.04551

9500 25.4 23.20 61.77 0.2949 0.04545

10000 25.7 24.08 64.22 0.3018 0.04539

10500 26.1 24.94 66.67 0.3086 0.04534

11000 26.4 25.77 69.11 0.3154 0.04528



11500 26.8 26.59 71.55 0.3222 0.04522

12000 27.1 27.38 73.98 0.3290 0.04517

12500 27.5 28.16 76.40 0.3358 0.04511

13000 27.8 28.91 78.82 0.3426 0.04506

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 23.9 19.45 51.56 0.2664 0.04569

8000 24.2 20.44 54.01 0.2733 0.04563

8500 24.6 21.41 56.46 0.2801 0.04557

9000 24.9 22.34 58.91 0.2869 0.04552

9500 25.3 23.25 61.34 0.2938 0.04546

10000 25.6 24.14 63.78 0.3005 0.04540

10500 26.0 25.00 66.20 0.3073 0.04535

11000 26.3 25.84 68.62 0.3141 0.04529

11500 26.7 26.66 71.03 0.3208 0.04524

12000 27.0 27.46 73.44 0.3275 0.04518

12500 27.4 28.24 75.85 0.3342 0.04512

13000 27.7 29.00 78.25 0.3409 0.04507

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.9 19.46 51.48 0.2662 0.04569

8000 24.2 20.45 53.93 0.2731 0.04563

8500 24.6 21.42 56.38 0.2799 0.04558

9000 24.9 22.35 58.82 0.2867 0.04552

9500 25.3 23.27 61.25 0.2935 0.04546

10000 25.6 24.15 63.67 0.3003 0.04541

10500 26.0 25.02 66.09 0.3070 0.04535

11000 26.3 25.86 68.51 0.3138 0.04529

11500 26.7 26.68 70.92 0.3205 0.04524

12000 27.0 27.48 73.32 0.3272 0.04518

12500 27.4 28.26 75.72 0.3339 0.04513

13000 27.7 29.02 78.12 0.3406 0.04507

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.51 51.11 0.2652 0.04570

8000 24.2 20.50 53.54 0.2719 0.04564

8500 24.5 21.47 55.96 0.2787 0.04559

9000 24.9 22.41 58.37 0.2855 0.04553

9500 25.2 23.33 60.78 0.2922 0.04547

10000 25.6 24.22 63.18 0.2989 0.04542

10500 25.9 25.09 65.58 0.3056 0.04536

11000 26.2 25.93 67.97 0.3123 0.04531

11500 26.6 26.76 70.36 0.3189 0.04525

12000 26.9 27.56 72.74 0.3256 0.04520

12500 27.3 28.35 75.11 0.3322 0.04514

13000 27.6 29.12 77.49 0.3388 0.04509

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.55 50.77 0.2642 0.04571

8000 24.1 20.55 53.17 0.2709 0.04565

8500 24.5 21.52 55.57 0.2776 0.04559

9000 24.8 22.46 57.97 0.2843 0.04554

9500 25.1 23.39 60.35 0.2910 0.04548

10000 25.5 24.28 62.73 0.2976 0.04543

10500 25.8 25.16 65.11 0.3043 0.04537

11000 26.2 26.01 67.48 0.3109 0.04532

11500 26.5 26.84 69.85 0.3175 0.04526

12000 26.9 27.65 72.20 0.3241 0.04521

12500 27.2 28.44 74.56 0.3307 0.04515

13000 27.5 29.21 76.91 0.3372 0.04510

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.48 51.84 0.2517 0.04575

8000 24.2 20.49 54.23 0.2575 0.04570

8500 24.5 21.47 56.60 0.2632 0.04565

9000 24.9 22.42 58.97 0.2689 0.04560

9500 25.2 23.35 61.32 0.2746 0.04555

10000 25.5 24.25 63.67 0.2803 0.04550

10500 25.9 25.13 66.00 0.2859 0.04545

11000 26.2 26.00 68.32 0.2915 0.04540

11500 26.5 26.83 70.64 0.2971 0.04536

12000 26.8 27.65 72.95 0.3027 0.04531

12500 27.2 28.46 75.25 0.3082 0.04526

13000 27.5 29.24 77.54 0.3137 0.04521

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.8 19.52 51.52 0.2510 0.04575

8000 24.1 20.53 53.88 0.2567 0.04571

8500 24.5 21.51 56.24 0.2624 0.04566

9000 24.8 22.47 58.58 0.2680 0.04561

9500 25.1 23.40 60.92 0.2736 0.04556

10000 25.5 24.31 63.24 0.2792 0.04551

10500 25.8 25.20 65.55 0.2848 0.04546

11000 26.1 26.06 67.86 0.2904 0.04541

11500 26.5 26.90 70.16 0.2959 0.04537

12000 26.8 27.73 72.44 0.3015 0.04532

12500 27.1 28.54 74.72 0.3070 0.04527

13000 27.4 29.33 77.00 0.3124 0.04522



LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.59 50.95 0.2496 0.04577

8000 24.0 20.60 53.28 0.2552 0.04572

8500 24.4 21.59 55.60 0.2608 0.04567

9000 24.7 22.56 57.91 0.2664 0.04562

9500 25.0 23.50 60.21 0.2719 0.04557

10000 25.4 24.41 62.50 0.2775 0.04553

10500 25.7 25.30 64.78 0.2830 0.04548

11000 26.0 26.18 67.05 0.2884 0.04543

11500 26.3 27.03 69.31 0.2939 0.04538

12000 26.7 27.86 71.57 0.2993 0.04534

12500 27.0 28.68 73.81 0.3048 0.04529

13000 27.3 29.47 76.05 0.3102 0.04524

F350 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.48 52.57 0.2710 0.04899

8000 25.5 19.42 55.08 0.2780 0.04894

8500 25.9 20.35 57.58 0.2850 0.04888

9000 26.2 21.25 60.07 0.2919 0.04882

9500 26.6 22.12 62.56 0.2989 0.04876

10000 26.9 22.97 65.04 0.3058 0.04871

10500 27.3 23.80 67.51 0.3127 0.04865

11000 27.7 24.62 69.98 0.3196 0.04859

11500 28.0 25.41 72.44 0.3265 0.04853

12000 28.4 26.18 74.90 0.3333 0.04848

12500 28.7 26.93 77.36 0.3402 0.04842

13000 29.1 27.66 79.81 0.3470 0.04836

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.51 52.23 0.2700 0.04900

8000 25.5 19.46 54.72 0.2770 0.04895

8500 25.8 20.39 57.19 0.2839 0.04889

9000 26.2 21.29 59.67 0.2908 0.04883

9500 26.5 22.17 62.13 0.2977 0.04877

10000 26.9 23.03 64.59 0.3045 0.04872

10500 27.2 23.86 67.04 0.3114 0.04866

11000 27.6 24.68 69.49 0.3182 0.04860

11500 27.9 25.47 71.93 0.3250 0.04855

12000 28.3 26.25 74.37 0.3318 0.04849

12500 28.6 27.01 76.80 0.3386 0.04843

13000 29.0 27.74 79.23 0.3454 0.04838

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.48 52.49 0.2708 0.04900

8000 25.5 19.43 54.99 0.2777 0.04894

8500 25.9 20.36 57.49 0.2847 0.04888

9000 26.2 21.26 59.98 0.2917 0.04882

9500 26.6 22.13 62.46 0.2986 0.04877

10000 26.9 22.99 64.93 0.3055 0.04871

10500 27.3 23.82 67.40 0.3124 0.04865

11000 27.6 24.63 69.87 0.3193 0.04859

11500 28.0 25.42 72.33 0.3261 0.04854

12000 28.4 26.19 74.78 0.3330 0.04848

12500 28.7 26.95 77.23 0.3398 0.04842

13000 29.1 27.68 79.67 0.3467 0.04837

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 52.12 0.2697 0.04901

8000 25.4 19.48 54.60 0.2766 0.04895

8500 25.8 20.41 57.07 0.2835 0.04889

9000 26.2 21.31 59.53 0.2904 0.04883

9500 26.5 22.19 61.99 0.2973 0.04878

10000 26.9 23.05 64.44 0.3041 0.04872

10500 27.2 23.88 66.89 0.3110 0.04866

11000 27.6 24.70 69.33 0.3178 0.04861

11500 27.9 25.49 71.77 0.3246 0.04855

12000 28.3 26.27 74.20 0.3314 0.04849

12500 28.6 27.03 76.62 0.3381 0.04844

13000 29.0 27.77 79.04 0.3449 0.04838

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.56 51.78 0.2688 0.04901

8000 25.4 19.52 54.24 0.2756 0.04896

8500 25.7 20.45 56.69 0.2825 0.04890

9000 26.1 21.36 59.13 0.2893 0.04884

9500 26.4 22.24 61.57 0.2961 0.04879

10000 26.8 23.10 64.00 0.3029 0.04873

10500 27.1 23.95 66.42 0.3096 0.04867

11000 27.5 24.76 68.84 0.3164 0.04862

11500 27.8 25.56 71.25 0.3231 0.04856

12000 28.2 26.34 73.66 0.3299 0.04851

12500 28.5 27.10 76.07 0.3366 0.04845

13000 28.9 27.85 78.47 0.3433 0.04839

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.57 51.70 0.2685 0.04902

8000 25.4 19.53 54.15 0.2754 0.04896

8500 25.7 20.46 56.60 0.2822 0.04890

9000 26.1 21.37 59.04 0.2890 0.04885



9500 26.4 22.25 61.47 0.2958 0.04879

10000 26.8 23.12 63.89 0.3026 0.04873

10500 27.1 23.96 66.31 0.3094 0.04868

11000 27.5 24.78 68.73 0.3161 0.04862

11500 27.8 25.58 71.14 0.3228 0.04856

12000 28.2 26.36 73.54 0.3295 0.04851

12500 28.5 27.12 75.94 0.3362 0.04845

13000 28.9 27.87 78.34 0.3429 0.04840

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.61 51.33 0.2675 0.04902

8000 25.3 19.57 53.76 0.2743 0.04897

8500 25.7 20.51 56.18 0.2810 0.04891

9000 26.0 21.42 58.59 0.2878 0.04886

9500 26.4 22.31 61.00 0.2945 0.04880

10000 26.7 23.18 63.40 0.3012 0.04874

10500 27.1 24.02 65.80 0.3079 0.04869

11000 27.4 24.85 68.19 0.3146 0.04863

11500 27.7 25.65 70.58 0.3213 0.04858

12000 28.1 26.44 72.96 0.3279 0.04852

12500 28.4 27.21 75.33 0.3345 0.04847

13000 28.8 27.96 77.71 0.3412 0.04841

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.65 50.99 0.2666 0.04903

8000 25.3 19.61 53.39 0.2733 0.04898

8500 25.6 20.55 55.79 0.2800 0.04892

9000 26.0 21.47 58.19 0.2867 0.04886

9500 26.3 22.37 60.57 0.2933 0.04881

10000 26.6 23.24 62.96 0.3000 0.04875

10500 27.0 24.08 65.33 0.3066 0.04870

11000 27.3 24.92 67.70 0.3132 0.04864

11500 27.7 25.72 70.07 0.3198 0.04859

12000 28.0 26.51 72.43 0.3264 0.04853

12500 28.4 27.28 74.78 0.3330 0.04848

13000 28.7 28.04 77.13 0.3396 0.04843

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.59 52.06 0.2541 0.04907

8000 25.3 19.56 54.45 0.2598 0.04902

8500 25.7 20.51 56.83 0.2656 0.04897

9000 26.0 21.43 59.19 0.2713 0.04893

9500 26.3 22.33 61.54 0.2770 0.04888

10000 26.7 23.21 63.89 0.2826 0.04883

10500 27.0 24.06 66.22 0.2882 0.04878

11000 27.3 24.90 68.54 0.2939 0.04873

11500 27.7 25.72 70.86 0.2994 0.04868

12000 28.0 26.52 73.17 0.3050 0.04863

12500 28.3 27.30 75.47 0.3106 0.04859

13000 28.7 28.07 77.76 0.3161 0.04854

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.62 51.74 0.2533 0.04908

8000 25.3 19.60 54.10 0.2590 0.04903

8500 25.6 20.55 56.46 0.2647 0.04898

9000 26.0 21.47 58.80 0.2704 0.04893

9500 26.3 22.38 61.14 0.2760 0.04889

10000 26.6 23.26 63.46 0.2816 0.04884

10500 26.9 24.12 65.77 0.2872 0.04879

11000 27.3 24.96 68.08 0.2927 0.04874

11500 27.6 25.79 70.38 0.2983 0.04869

12000 27.9 26.59 72.66 0.3038 0.04865

12500 28.3 27.38 74.95 0.3093 0.04860

13000 28.6 28.15 77.22 0.3148 0.04855

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.69 51.17 0.2519 0.04909

8000 25.2 19.67 53.50 0.2576 0.04904

8500 25.5 20.62 55.82 0.2632 0.04900

9000 25.9 21.55 58.13 0.2687 0.04895

9500 26.2 22.46 60.43 0.2743 0.04890

10000 26.5 23.35 62.72 0.2798 0.04885

10500 26.8 24.22 65.00 0.2853 0.04880

11000 27.2 25.07 67.27 0.2908 0.04876

11500 27.5 25.90 69.53 0.2962 0.04871

12000 27.8 26.71 71.79 0.3017 0.04866

12500 28.1 27.50 74.04 0.3071 0.04862

13000 28.4 28.28 76.28 0.3125 0.04857

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.48 52.57 0.2710 0.04899

8000 25.5 19.42 55.08 0.2780 0.04894

8500 25.9 20.35 57.58 0.2850 0.04888

9000 26.2 21.25 60.07 0.2919 0.04882

9500 26.6 22.12 62.56 0.2989 0.04876

10000 26.9 22.97 65.04 0.3058 0.04871

10500 27.3 23.80 67.51 0.3127 0.04865

11000 27.7 24.62 69.98 0.3196 0.04859



11500 28.0 25.41 72.44 0.3265 0.04853

12000 28.4 26.18 74.90 0.3333 0.04848

12500 28.7 26.93 77.36 0.3402 0.04842

13000 29.1 27.66 79.81 0.3470 0.04836

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 25.1 18.51 52.23 0.2700 0.04900

8000 25.5 19.46 54.72 0.2770 0.04895

8500 25.8 20.39 57.19 0.2839 0.04889

9000 26.2 21.29 59.67 0.2908 0.04883

9500 26.5 22.17 62.13 0.2977 0.04877

10000 26.9 23.03 64.59 0.3045 0.04872

10500 27.2 23.86 67.04 0.3114 0.04866

11000 27.6 24.68 69.49 0.3182 0.04860

11500 27.9 25.47 71.93 0.3250 0.04855

12000 28.3 26.25 74.37 0.3318 0.04849

12500 28.6 27.01 76.80 0.3386 0.04843

13000 29.0 27.74 79.23 0.3454 0.04838

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.48 52.49 0.2708 0.04900

8000 25.5 19.43 54.99 0.2777 0.04894

8500 25.9 20.36 57.49 0.2847 0.04888

9000 26.2 21.26 59.98 0.2917 0.04882

9500 26.6 22.13 62.46 0.2986 0.04877

10000 26.9 22.99 64.93 0.3055 0.04871

10500 27.3 23.82 67.40 0.3124 0.04865

11000 27.6 24.63 69.87 0.3193 0.04859

11500 28.0 25.42 72.33 0.3261 0.04854

12000 28.4 26.19 74.78 0.3330 0.04848

12500 28.7 26.95 77.23 0.3398 0.04842

13000 29.1 27.68 79.67 0.3467 0.04837

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 25.1 18.52 52.12 0.2697 0.04901

8000 25.4 19.48 54.60 0.2766 0.04895

8500 25.8 20.41 57.07 0.2835 0.04889

9000 26.2 21.31 59.53 0.2904 0.04883

9500 26.5 22.19 61.99 0.2973 0.04878

10000 26.9 23.05 64.44 0.3041 0.04872

10500 27.2 23.88 66.89 0.3110 0.04866

11000 27.6 24.70 69.33 0.3178 0.04861

11500 27.9 25.49 71.77 0.3246 0.04855

12000 28.3 26.27 74.20 0.3314 0.04849

12500 28.6 27.03 76.62 0.3381 0.04844

13000 29.0 27.77 79.04 0.3449 0.04838

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 25.0 18.56 51.78 0.2688 0.04901

8000 25.4 19.52 54.24 0.2756 0.04896

8500 25.7 20.45 56.69 0.2825 0.04890

9000 26.1 21.36 59.13 0.2893 0.04884

9500 26.4 22.24 61.57 0.2961 0.04879

10000 26.8 23.10 64.00 0.3029 0.04873

10500 27.1 23.95 66.42 0.3096 0.04867

11000 27.5 24.76 68.84 0.3164 0.04862

11500 27.8 25.56 71.25 0.3231 0.04856

12000 28.2 26.34 73.66 0.3299 0.04851

12500 28.5 27.10 76.07 0.3366 0.04845

13000 28.9 27.85 78.47 0.3433 0.04839

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.57 51.70 0.2685 0.04902

8000 25.4 19.53 54.15 0.2754 0.04896

8500 25.7 20.46 56.60 0.2822 0.04890

9000 26.1 21.37 59.04 0.2890 0.04885

9500 26.4 22.25 61.47 0.2958 0.04879

10000 26.8 23.12 63.89 0.3026 0.04873

10500 27.1 23.96 66.31 0.3094 0.04868

11000 27.5 24.78 68.73 0.3161 0.04862

11500 27.8 25.58 71.14 0.3228 0.04856

12000 28.2 26.36 73.54 0.3295 0.04851

12500 28.5 27.12 75.94 0.3362 0.04845

13000 28.9 27.87 78.34 0.3429 0.04840

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.61 51.33 0.2675 0.04902

8000 25.3 19.57 53.76 0.2743 0.04897

8500 25.7 20.51 56.18 0.2810 0.04891

9000 26.0 21.42 58.59 0.2878 0.04886

9500 26.4 22.31 61.00 0.2945 0.04880

10000 26.7 23.18 63.40 0.3012 0.04874

10500 27.1 24.02 65.80 0.3079 0.04869

11000 27.4 24.85 68.19 0.3146 0.04863

11500 27.7 25.65 70.58 0.3213 0.04858

12000 28.1 26.44 72.96 0.3279 0.04852

12500 28.4 27.21 75.33 0.3345 0.04847

13000 28.8 27.96 77.71 0.3412 0.04841



LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.65 50.99 0.2666 0.04903

8000 25.3 19.61 53.39 0.2733 0.04898

8500 25.6 20.55 55.79 0.2800 0.04892

9000 26.0 21.47 58.19 0.2867 0.04886

9500 26.3 22.37 60.57 0.2933 0.04881

10000 26.6 23.24 62.96 0.3000 0.04875

10500 27.0 24.08 65.33 0.3066 0.04870

11000 27.3 24.92 67.70 0.3132 0.04864

11500 27.7 25.72 70.07 0.3198 0.04859

12000 28.0 26.51 72.43 0.3264 0.04853

12500 28.4 27.28 74.78 0.3330 0.04848

13000 28.7 28.04 77.13 0.3396 0.04843

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 25.0 18.59 52.06 0.2541 0.04907

8000 25.3 19.56 54.45 0.2598 0.04902

8500 25.7 20.51 56.83 0.2656 0.04897

9000 26.0 21.43 59.19 0.2713 0.04893

9500 26.3 22.33 61.54 0.2770 0.04888

10000 26.7 23.21 63.89 0.2826 0.04883

10500 27.0 24.06 66.22 0.2882 0.04878

11000 27.3 24.90 68.54 0.2939 0.04873

11500 27.7 25.72 70.86 0.2994 0.04868

12000 28.0 26.52 73.17 0.3050 0.04863

12500 28.3 27.30 75.47 0.3106 0.04859

13000 28.7 28.07 77.76 0.3161 0.04854

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.62 51.74 0.2533 0.04908

8000 25.3 19.60 54.10 0.2590 0.04903

8500 25.6 20.55 56.46 0.2647 0.04898

9000 26.0 21.47 58.80 0.2704 0.04893

9500 26.3 22.38 61.14 0.2760 0.04889

10000 26.6 23.26 63.46 0.2816 0.04884

10500 26.9 24.12 65.77 0.2872 0.04879

11000 27.3 24.96 68.08 0.2927 0.04874

11500 27.6 25.79 70.38 0.2983 0.04869

12000 27.9 26.59 72.66 0.3038 0.04865

12500 28.3 27.38 74.95 0.3093 0.04860

13000 28.6 28.15 77.22 0.3148 0.04855

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.69 51.17 0.2519 0.04909

8000 25.2 19.67 53.50 0.2576 0.04904

8500 25.5 20.62 55.82 0.2632 0.04900

9000 25.9 21.55 58.13 0.2687 0.04895

9500 26.2 22.46 60.43 0.2743 0.04890

10000 26.5 23.35 62.72 0.2798 0.04885

10500 26.8 24.22 65.00 0.2853 0.04880

11000 27.2 25.07 67.27 0.2908 0.04876

11500 27.5 25.90 69.53 0.2962 0.04871

12000 27.8 26.71 71.79 0.3017 0.04866

12500 28.1 27.50 74.04 0.3071 0.04862

13000 28.4 28.28 76.28 0.3125 0.04857

F350 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.4 19.07 49.97 0.2825 0.04744

8000 24.7 20.07 52.22 0.2900 0.04739

8500 25.0 21.04 54.45 0.2974 0.04735

9000 25.4 21.98 56.68 0.3048 0.04730

9500 25.7 22.90 58.89 0.3122 0.04725

10000 26.0 23.80 61.09 0.3195 0.04721

10500 26.3 24.68 63.28 0.3268 0.04716

11000 26.7 25.54 65.47 0.3341 0.04712

11500 27.0 26.38 67.64 0.3413 0.04707

12000 27.3 27.20 69.81 0.3485 0.04703

12500 27.6 27.99 71.97 0.3557 0.04699

13000 27.9 28.78 74.12 0.3628 0.04694

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.3 19.10 49.75 0.2818 0.04744

8000 24.7 20.09 51.99 0.2892 0.04740

8500 25.0 21.07 54.21 0.2966 0.04735

9000 25.3 22.01 56.42 0.3040 0.04731

9500 25.6 22.94 58.62 0.3113 0.04726

10000 26.0 23.84 60.81 0.3186 0.04722

10500 26.3 24.72 62.99 0.3258 0.04717

11000 26.6 25.58 65.16 0.3330 0.04713

11500 26.9 26.42 67.32 0.3402 0.04708

12000 27.3 27.24 69.48 0.3474 0.04704

12500 27.6 28.05 71.62 0.3545 0.04699

13000 27.9 28.84 73.76 0.3616 0.04695

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.4 19.08 49.92 0.2824 0.04744

8000 24.7 20.07 52.17 0.2898 0.04739

8500 25.0 21.04 54.40 0.2973 0.04735

9000 25.3 21.99 56.62 0.3046 0.04730



9500 25.7 22.91 58.83 0.3120 0.04726

10000 26.0 23.81 61.03 0.3193 0.04721

10500 26.3 24.69 63.22 0.3266 0.04717

11000 26.7 25.55 65.40 0.3338 0.04712

11500 27.0 26.39 67.57 0.3410 0.04708

12000 27.3 27.21 69.74 0.3482 0.04703

12500 27.6 28.01 71.89 0.3554 0.04699

13000 27.9 28.79 74.04 0.3625 0.04694

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.3 19.11 49.69 0.2816 0.04744

8000 24.6 20.10 51.92 0.2890 0.04740

8500 25.0 21.08 54.14 0.2964 0.04735

9000 25.3 22.02 56.34 0.3037 0.04731

9500 25.6 22.95 58.54 0.3110 0.04726

10000 26.0 23.85 60.72 0.3183 0.04722

10500 26.3 24.73 62.90 0.3255 0.04717

11000 26.6 25.59 65.07 0.3327 0.04713

11500 26.9 26.44 67.22 0.3399 0.04708

12000 27.2 27.26 69.37 0.3470 0.04704

12500 27.6 28.07 71.52 0.3542 0.04699

13000 27.9 28.85 73.65 0.3613 0.04695

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.3 19.13 49.47 0.2809 0.04745

8000 24.6 20.13 51.69 0.2882 0.04740

8500 24.9 21.11 53.89 0.2956 0.04736

9000 25.3 22.06 56.09 0.3029 0.04731

9500 25.6 22.98 58.27 0.3101 0.04727

10000 25.9 23.89 60.44 0.3173 0.04722

10500 26.2 24.78 62.60 0.3245 0.04718

11000 26.6 25.64 64.76 0.3317 0.04713

11500 26.9 26.48 66.90 0.3388 0.04709

12000 27.2 27.31 69.04 0.3459 0.04705

12500 27.5 28.12 71.17 0.3530 0.04700

13000 27.8 28.91 73.29 0.3601 0.04696

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.14 49.42 0.2807 0.04745

8000 24.6 20.14 51.64 0.2881 0.04740

8500 24.9 21.11 53.84 0.2954 0.04736

9000 25.3 22.07 56.03 0.3027 0.04731

9500 25.6 22.99 58.21 0.3099 0.04727

10000 25.9 23.90 60.38 0.3171 0.04722

10500 26.2 24.78 62.54 0.3243 0.04718

11000 26.5 25.65 64.69 0.3315 0.04714

11500 26.9 26.50 66.83 0.3386 0.04709

12000 27.2 27.32 68.97 0.3457 0.04705

12500 27.5 28.13 71.10 0.3528 0.04700

13000 27.8 28.92 73.21 0.3598 0.04696

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.17 49.19 0.2799 0.04745

8000 24.6 20.17 51.39 0.2872 0.04741

8500 24.9 21.15 53.57 0.2945 0.04736

9000 25.2 22.10 55.75 0.3018 0.04732

9500 25.5 23.03 57.92 0.3090 0.04727

10000 25.9 23.94 60.07 0.3161 0.04723

10500 26.2 24.83 62.22 0.3233 0.04719

11000 26.5 25.70 64.36 0.3304 0.04714

11500 26.8 26.55 66.49 0.3374 0.04710

12000 27.1 27.38 68.61 0.3445 0.04705

12500 27.4 28.19 70.72 0.3515 0.04701

13000 27.8 28.98 72.82 0.3585 0.04697

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.19 48.97 0.2792 0.04746

8000 24.5 20.20 51.16 0.2865 0.04741

8500 24.9 21.18 53.33 0.2937 0.04737

9000 25.2 22.14 55.50 0.3009 0.04732

9500 25.5 23.07 57.65 0.3081 0.04728

10000 25.8 23.98 59.79 0.3152 0.04724

10500 26.1 24.87 61.92 0.3223 0.04719

11000 26.5 25.74 64.05 0.3293 0.04715

11500 26.8 26.59 66.17 0.3364 0.04710

12000 27.1 27.43 68.27 0.3434 0.04706

12500 27.4 28.24 70.37 0.3504 0.04702

13000 27.7 29.04 72.47 0.3573 0.04698

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.4 19.07 49.97 0.2825 0.04744

8000 24.7 20.07 52.22 0.2900 0.04739

8500 25.0 21.04 54.45 0.2974 0.04735

9000 25.4 21.98 56.68 0.3048 0.04730

9500 25.7 22.90 58.89 0.3122 0.04725

10000 26.0 23.80 61.09 0.3195 0.04721

10500 26.3 24.68 63.28 0.3268 0.04716

11000 26.7 25.54 65.47 0.3341 0.04712



11500 27.0 26.38 67.64 0.3413 0.04707

12000 27.3 27.20 69.81 0.3485 0.04703

12500 27.6 27.99 71.97 0.3557 0.04699

13000 27.9 28.78 74.12 0.3628 0.04694

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.3 19.10 49.75 0.2818 0.04744

8000 24.7 20.09 51.99 0.2892 0.04740

8500 25.0 21.07 54.21 0.2966 0.04735

9000 25.3 22.01 56.42 0.3040 0.04731

9500 25.6 22.94 58.62 0.3113 0.04726

10000 26.0 23.84 60.81 0.3186 0.04722

10500 26.3 24.72 62.99 0.3258 0.04717

11000 26.6 25.58 65.16 0.3330 0.04713

11500 26.9 26.42 67.32 0.3402 0.04708

12000 27.3 27.24 69.48 0.3474 0.04704

12500 27.6 28.05 71.62 0.3545 0.04699

13000 27.9 28.84 73.76 0.3616 0.04695

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.4 19.08 49.92 0.2824 0.04744

8000 24.7 20.07 52.17 0.2898 0.04739

8500 25.0 21.04 54.40 0.2973 0.04735

9000 25.3 21.99 56.62 0.3046 0.04730

9500 25.7 22.91 58.83 0.3120 0.04726

10000 26.0 23.81 61.03 0.3193 0.04721

10500 26.3 24.69 63.22 0.3266 0.04717

11000 26.7 25.55 65.40 0.3338 0.04712

11500 27.0 26.39 67.57 0.3410 0.04708

12000 27.3 27.21 69.74 0.3482 0.04703

12500 27.6 28.01 71.89 0.3554 0.04699

13000 27.9 28.79 74.04 0.3625 0.04694

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.3 19.11 49.69 0.2816 0.04744

8000 24.6 20.10 51.92 0.2890 0.04740

8500 25.0 21.08 54.14 0.2964 0.04735

9000 25.3 22.02 56.34 0.3037 0.04731

9500 25.6 22.95 58.54 0.3110 0.04726

10000 26.0 23.85 60.72 0.3183 0.04722

10500 26.3 24.73 62.90 0.3255 0.04717

11000 26.6 25.59 65.07 0.3327 0.04713

11500 26.9 26.44 67.22 0.3399 0.04708

12000 27.2 27.26 69.37 0.3470 0.04704

12500 27.6 28.07 71.52 0.3542 0.04699

13000 27.9 28.85 73.65 0.3613 0.04695

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.3 19.13 49.47 0.2809 0.04745

8000 24.6 20.13 51.69 0.2882 0.04740

8500 24.9 21.11 53.89 0.2956 0.04736

9000 25.3 22.06 56.09 0.3029 0.04731

9500 25.6 22.98 58.27 0.3101 0.04727

10000 25.9 23.89 60.44 0.3173 0.04722

10500 26.2 24.78 62.60 0.3245 0.04718

11000 26.6 25.64 64.76 0.3317 0.04713

11500 26.9 26.48 66.90 0.3388 0.04709

12000 27.2 27.31 69.04 0.3459 0.04705

12500 27.5 28.12 71.17 0.3530 0.04700

13000 27.8 28.91 73.29 0.3601 0.04696

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.3 19.14 49.42 0.2807 0.04745

8000 24.6 20.14 51.64 0.2881 0.04740

8500 24.9 21.11 53.84 0.2954 0.04736

9000 25.3 22.07 56.03 0.3027 0.04731

9500 25.6 22.99 58.21 0.3099 0.04727

10000 25.9 23.90 60.38 0.3171 0.04722

10500 26.2 24.78 62.54 0.3243 0.04718

11000 26.5 25.65 64.69 0.3315 0.04714

11500 26.9 26.50 66.83 0.3386 0.04709

12000 27.2 27.32 68.97 0.3457 0.04705

12500 27.5 28.13 71.10 0.3528 0.04700

13000 27.8 28.92 73.21 0.3598 0.04696

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.17 49.19 0.2799 0.04745

8000 24.6 20.17 51.39 0.2872 0.04741

8500 24.9 21.15 53.57 0.2945 0.04736

9000 25.2 22.10 55.75 0.3018 0.04732

9500 25.5 23.03 57.92 0.3090 0.04727

10000 25.9 23.94 60.07 0.3161 0.04723

10500 26.2 24.83 62.22 0.3233 0.04719

11000 26.5 25.70 64.36 0.3304 0.04714

11500 26.8 26.55 66.49 0.3374 0.04710

12000 27.1 27.38 68.61 0.3445 0.04705

12500 27.4 28.19 70.72 0.3515 0.04701

13000 27.8 28.98 72.82 0.3585 0.04697



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.19 48.97 0.2792 0.04746

8000 24.5 20.20 51.16 0.2865 0.04741

8500 24.9 21.18 53.33 0.2937 0.04737

9000 25.2 22.14 55.50 0.3009 0.04732

9500 25.5 23.07 57.65 0.3081 0.04728

10000 25.8 23.98 59.79 0.3152 0.04724

10500 26.1 24.87 61.92 0.3223 0.04719

11000 26.5 25.74 64.05 0.3293 0.04715

11500 26.8 26.59 66.17 0.3364 0.04710

12000 27.1 27.43 68.27 0.3434 0.04706

12500 27.4 28.24 70.37 0.3504 0.04702

13000 27.7 29.04 72.47 0.3573 0.04698

F350 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.65 50.08 0.2836 0.04902

8000 25.2 19.63 52.32 0.2911 0.04897

8500 25.6 20.59 54.56 0.2985 0.04893

9000 25.9 21.52 56.78 0.3059 0.04888

9500 26.2 22.42 58.99 0.3133 0.04884

10000 26.6 23.31 61.20 0.3206 0.04879

10500 26.9 24.18 63.39 0.3279 0.04875

11000 27.2 25.02 65.57 0.3352 0.04870

11500 27.5 25.85 67.75 0.3424 0.04866

12000 27.9 26.66 69.91 0.3496 0.04861

12500 28.2 27.45 72.07 0.3568 0.04857

13000 28.5 28.23 74.22 0.3639 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.68 49.86 0.2829 0.04902

8000 25.2 19.66 52.09 0.2904 0.04898

8500 25.5 20.62 54.31 0.2977 0.04893

9000 25.9 21.55 56.53 0.3051 0.04889

9500 26.2 22.46 58.73 0.3124 0.04884

10000 26.5 23.35 60.91 0.3197 0.04880

10500 26.8 24.22 63.09 0.3269 0.04875

11000 27.2 25.07 65.27 0.3341 0.04871

11500 27.5 25.90 67.43 0.3413 0.04866

12000 27.8 26.71 69.58 0.3485 0.04862

12500 28.1 27.51 71.73 0.3556 0.04857

13000 28.4 28.28 73.87 0.3627 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.66 50.03 0.2835 0.04902

8000 25.2 19.64 52.27 0.2910 0.04897

8500 25.6 20.59 54.50 0.2984 0.04893

9000 25.9 21.52 56.73 0.3058 0.04888

9500 26.2 22.43 58.94 0.3131 0.04884

10000 26.6 23.32 61.13 0.3204 0.04879

10500 26.9 24.19 63.32 0.3277 0.04875

11000 27.2 25.03 65.51 0.3349 0.04870

11500 27.5 25.86 67.68 0.3422 0.04866

12000 27.8 26.67 69.84 0.3494 0.04861

12500 28.2 27.46 72.00 0.3565 0.04857

13000 28.5 28.24 74.15 0.3637 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.69 49.79 0.2827 0.04903

8000 25.2 19.67 52.02 0.2901 0.04898

8500 25.5 20.63 54.24 0.2975 0.04893

9000 25.9 21.56 56.45 0.3048 0.04889

9500 26.2 22.47 58.64 0.3121 0.04884

10000 26.5 23.36 60.83 0.3194 0.04880

10500 26.8 24.23 63.00 0.3266 0.04875

11000 27.2 25.08 65.17 0.3338 0.04871

11500 27.5 25.91 67.33 0.3410 0.04866

12000 27.8 26.72 69.48 0.3481 0.04862

12500 28.1 27.52 71.62 0.3553 0.04858

13000 28.4 28.30 73.76 0.3624 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.8 18.71 49.58 0.2820 0.04903

8000 25.2 19.70 51.79 0.2894 0.04898

8500 25.5 20.65 54.00 0.2967 0.04894

9000 25.8 21.59 56.19 0.3040 0.04889

9500 26.1 22.50 58.37 0.3112 0.04885

10000 26.5 23.40 60.55 0.3185 0.04880

10500 26.8 24.27 62.71 0.3256 0.04876

11000 27.1 25.12 64.86 0.3328 0.04872

11500 27.4 25.96 67.01 0.3399 0.04867

12000 27.7 26.77 69.15 0.3470 0.04863

12500 28.1 27.57 71.28 0.3541 0.04858

13000 28.4 28.35 73.40 0.3612 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 49.53 0.2818 0.04903

8000 25.2 19.70 51.74 0.2892 0.04899

8500 25.5 20.66 53.94 0.2965 0.04894

9000 25.8 21.60 56.13 0.3038 0.04890



9500 26.1 22.51 58.31 0.3110 0.04885

10000 26.5 23.41 60.48 0.3182 0.04881

10500 26.8 24.28 62.64 0.3254 0.04876

11000 27.1 25.13 64.80 0.3326 0.04872

11500 27.4 25.97 66.94 0.3397 0.04867

12000 27.7 26.78 69.07 0.3468 0.04863

12500 28.0 27.58 71.20 0.3539 0.04859

13000 28.4 28.37 73.32 0.3609 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.74 49.29 0.2810 0.04904

8000 25.1 19.73 51.49 0.2884 0.04899

8500 25.4 20.69 53.68 0.2956 0.04895

9000 25.8 21.63 55.86 0.3029 0.04890

9500 26.1 22.55 58.02 0.3101 0.04886

10000 26.4 23.45 60.18 0.3172 0.04881

10500 26.7 24.32 62.32 0.3244 0.04877

11000 27.0 25.18 64.46 0.3315 0.04872

11500 27.4 26.02 66.59 0.3385 0.04868

12000 27.7 26.83 68.71 0.3456 0.04864

12500 28.0 27.64 70.82 0.3526 0.04859

13000 28.3 28.42 72.93 0.3596 0.04855

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.77 49.07 0.2803 0.04904

8000 25.1 19.76 51.26 0.2876 0.04900

8500 25.4 20.72 53.44 0.2948 0.04895

9000 25.7 21.66 55.60 0.3020 0.04891

9500 26.0 22.59 57.75 0.3092 0.04886

10000 26.4 23.48 59.90 0.3163 0.04882

10500 26.7 24.36 62.03 0.3234 0.04877

11000 27.0 25.22 64.15 0.3304 0.04873

11500 27.3 26.06 66.27 0.3375 0.04869

12000 27.6 26.88 68.38 0.3445 0.04864

12500 27.9 27.69 70.48 0.3515 0.04860

13000 28.3 28.48 72.57 0.3584 0.04856

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.65 50.08 0.2836 0.04902

8000 25.2 19.63 52.32 0.2911 0.04897

8500 25.6 20.59 54.56 0.2985 0.04893

9000 25.9 21.52 56.78 0.3059 0.04888

9500 26.2 22.42 58.99 0.3133 0.04884

10000 26.6 23.31 61.20 0.3206 0.04879

10500 26.9 24.18 63.39 0.3279 0.04875

11000 27.2 25.02 65.57 0.3352 0.04870

11500 27.5 25.85 67.75 0.3424 0.04866

12000 27.9 26.66 69.91 0.3496 0.04861

12500 28.2 27.45 72.07 0.3568 0.04857

13000 28.5 28.23 74.22 0.3639 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.68 49.86 0.2829 0.04902

8000 25.2 19.66 52.09 0.2904 0.04898

8500 25.5 20.62 54.31 0.2977 0.04893

9000 25.9 21.55 56.53 0.3051 0.04889

9500 26.2 22.46 58.73 0.3124 0.04884

10000 26.5 23.35 60.91 0.3197 0.04880

10500 26.8 24.22 63.09 0.3269 0.04875

11000 27.2 25.07 65.27 0.3341 0.04871

11500 27.5 25.90 67.43 0.3413 0.04866

12000 27.8 26.71 69.58 0.3485 0.04862

12500 28.1 27.51 71.73 0.3556 0.04857

13000 28.4 28.28 73.87 0.3627 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.66 50.03 0.2835 0.04902

8000 25.2 19.64 52.27 0.2910 0.04897

8500 25.6 20.59 54.50 0.2984 0.04893

9000 25.9 21.52 56.73 0.3058 0.04888

9500 26.2 22.43 58.94 0.3131 0.04884

10000 26.6 23.32 61.13 0.3204 0.04879

10500 26.9 24.19 63.32 0.3277 0.04875

11000 27.2 25.03 65.51 0.3349 0.04870

11500 27.5 25.86 67.68 0.3422 0.04866

12000 27.8 26.67 69.84 0.3494 0.04861

12500 28.2 27.46 72.00 0.3565 0.04857

13000 28.5 28.24 74.15 0.3637 0.04852

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.69 49.79 0.2827 0.04903

8000 25.2 19.67 52.02 0.2901 0.04898

8500 25.5 20.63 54.24 0.2975 0.04893

9000 25.9 21.56 56.45 0.3048 0.04889

9500 26.2 22.47 58.64 0.3121 0.04884

10000 26.5 23.36 60.83 0.3194 0.04880

10500 26.8 24.23 63.00 0.3266 0.04875

11000 27.2 25.08 65.17 0.3338 0.04871



11500 27.5 25.91 67.33 0.3410 0.04866

12000 27.8 26.72 69.48 0.3481 0.04862

12500 28.1 27.52 71.62 0.3553 0.04858

13000 28.4 28.30 73.76 0.3624 0.04853

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.8 18.71 49.58 0.2820 0.04903

8000 25.2 19.70 51.79 0.2894 0.04898

8500 25.5 20.65 54.00 0.2967 0.04894

9000 25.8 21.59 56.19 0.3040 0.04889

9500 26.1 22.50 58.37 0.3112 0.04885

10000 26.5 23.40 60.55 0.3185 0.04880

10500 26.8 24.27 62.71 0.3256 0.04876

11000 27.1 25.12 64.86 0.3328 0.04872

11500 27.4 25.96 67.01 0.3399 0.04867

12000 27.7 26.77 69.15 0.3470 0.04863

12500 28.1 27.57 71.28 0.3541 0.04858

13000 28.4 28.35 73.40 0.3612 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 49.53 0.2818 0.04903

8000 25.2 19.70 51.74 0.2892 0.04899

8500 25.5 20.66 53.94 0.2965 0.04894

9000 25.8 21.60 56.13 0.3038 0.04890

9500 26.1 22.51 58.31 0.3110 0.04885

10000 26.5 23.41 60.48 0.3182 0.04881

10500 26.8 24.28 62.64 0.3254 0.04876

11000 27.1 25.13 64.80 0.3326 0.04872

11500 27.4 25.97 66.94 0.3397 0.04867

12000 27.7 26.78 69.07 0.3468 0.04863

12500 28.0 27.58 71.20 0.3539 0.04859

13000 28.4 28.37 73.32 0.3609 0.04854

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.74 49.29 0.2810 0.04904

8000 25.1 19.73 51.49 0.2884 0.04899

8500 25.4 20.69 53.68 0.2956 0.04895

9000 25.8 21.63 55.86 0.3029 0.04890

9500 26.1 22.55 58.02 0.3101 0.04886

10000 26.4 23.45 60.18 0.3172 0.04881

10500 26.7 24.32 62.32 0.3244 0.04877

11000 27.0 25.18 64.46 0.3315 0.04872

11500 27.4 26.02 66.59 0.3385 0.04868

12000 27.7 26.83 68.71 0.3456 0.04864

12500 28.0 27.64 70.82 0.3526 0.04859

13000 28.3 28.42 72.93 0.3596 0.04855

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.77 49.07 0.2803 0.04904

8000 25.1 19.76 51.26 0.2876 0.04900

8500 25.4 20.72 53.44 0.2948 0.04895

9000 25.7 21.66 55.60 0.3020 0.04891

9500 26.0 22.59 57.75 0.3092 0.04886

10000 26.4 23.48 59.90 0.3163 0.04882

10500 26.7 24.36 62.03 0.3234 0.04877

11000 27.0 25.22 64.15 0.3304 0.04873

11500 27.3 26.06 66.27 0.3375 0.04869

12000 27.6 26.88 68.38 0.3445 0.04864

12500 27.9 27.69 70.48 0.3515 0.04860

13000 28.3 28.48 72.57 0.3584 0.04856

F350 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 23.8 19.52 49.86 0.2814 0.04582

8000 24.1 20.53 52.11 0.2889 0.04578

8500 24.5 21.52 54.35 0.2963 0.04573

9000 24.8 22.47 56.57 0.3037 0.04569

9500 25.1 23.41 58.78 0.3110 0.04564

10000 25.4 24.32 60.98 0.3184 0.04559

10500 25.8 25.21 63.18 0.3257 0.04555

11000 26.1 26.08 65.36 0.3329 0.04550

11500 26.4 26.93 67.54 0.3401 0.04546

12000 26.7 27.76 69.70 0.3473 0.04542

12500 27.1 28.57 71.86 0.3545 0.04537

13000 27.4 29.37 74.01 0.3617 0.04533

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 23.8 19.55 49.65 0.2807 0.04583

8000 24.1 20.56 51.88 0.2881 0.04578

8500 24.4 21.55 54.10 0.2955 0.04574

9000 24.8 22.51 56.31 0.3028 0.04569

9500 25.1 23.45 58.51 0.3102 0.04565

10000 25.4 24.36 60.70 0.3174 0.04560

10500 25.7 25.26 62.88 0.3247 0.04556

11000 26.1 26.13 65.05 0.3319 0.04551

11500 26.4 26.98 67.22 0.3391 0.04547

12000 26.7 27.81 69.37 0.3462 0.04542

12500 27.0 28.63 71.52 0.3534 0.04538

13000 27.3 29.43 73.65 0.3605 0.04533



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 23.8 19.53 49.82 0.2812 0.04582

8000 24.1 20.54 52.06 0.2887 0.04578

8500 24.5 21.52 54.29 0.2961 0.04573

9000 24.8 22.48 56.51 0.3035 0.04569

9500 25.1 23.42 58.72 0.3109 0.04564

10000 25.4 24.33 60.92 0.3182 0.04560

10500 25.8 25.22 63.11 0.3254 0.04555

11000 26.1 26.09 65.29 0.3327 0.04551

11500 26.4 26.94 67.47 0.3399 0.04546

12000 26.7 27.77 69.63 0.3471 0.04542

12500 27.1 28.59 71.79 0.3543 0.04537

13000 27.4 29.38 73.93 0.3614 0.04533

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 23.8 19.56 49.58 0.2805 0.04583

8000 24.1 20.57 51.81 0.2879 0.04578

8500 24.4 21.56 54.03 0.2952 0.04574

9000 24.7 22.52 56.23 0.3026 0.04569

9500 25.1 23.46 58.43 0.3099 0.04565

10000 25.4 24.38 60.62 0.3171 0.04560

10500 25.7 25.27 62.79 0.3244 0.04556

11000 26.0 26.14 64.96 0.3316 0.04551

11500 26.4 26.99 67.12 0.3388 0.04547

12000 26.7 27.83 69.27 0.3459 0.04542

12500 27.0 28.65 71.41 0.3530 0.04538

13000 27.3 29.44 73.54 0.3601 0.04534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 23.7 19.58 49.36 0.2797 0.04583

8000 24.1 20.60 51.58 0.2871 0.04579

8500 24.4 21.59 53.79 0.2944 0.04574

9000 24.7 22.55 55.98 0.3017 0.04570

9500 25.0 23.50 58.16 0.3090 0.04565

10000 25.4 24.42 60.33 0.3162 0.04561

10500 25.7 25.31 62.50 0.3234 0.04556

11000 26.0 26.19 64.65 0.3306 0.04552

11500 26.3 27.04 66.80 0.3377 0.04548

12000 26.6 27.88 68.94 0.3448 0.04543

12500 27.0 28.70 71.06 0.3519 0.04539

13000 27.3 29.50 73.19 0.3589 0.04534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.59 49.32 0.2796 0.04583

8000 24.0 20.61 51.53 0.2869 0.04579

8500 24.4 21.60 53.73 0.2943 0.04574

9000 24.7 22.56 55.92 0.3015 0.04570

9500 25.0 23.51 58.10 0.3088 0.04565

10000 25.3 24.42 60.27 0.3160 0.04561

10500 25.7 25.32 62.43 0.3232 0.04557

11000 26.0 26.20 64.58 0.3303 0.04552

11500 26.3 27.05 66.73 0.3375 0.04548

12000 26.6 27.89 68.86 0.3446 0.04543

12500 26.9 28.71 70.99 0.3516 0.04539

13000 27.3 29.51 73.11 0.3587 0.04535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.62 49.08 0.2788 0.04584

8000 24.0 20.64 51.28 0.2861 0.04579

8500 24.3 21.63 53.47 0.2934 0.04575

9000 24.7 22.60 55.64 0.3006 0.04570

9500 25.0 23.55 57.81 0.3078 0.04566

10000 25.3 24.47 59.97 0.3150 0.04562

10500 25.6 25.37 62.11 0.3221 0.04557

11000 25.9 26.25 64.25 0.3292 0.04553

11500 26.3 27.11 66.38 0.3363 0.04548

12000 26.6 27.95 68.50 0.3433 0.04544

12500 26.9 28.77 70.61 0.3504 0.04540

13000 27.2 29.58 72.72 0.3574 0.04535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.6 19.65 48.86 0.2781 0.04584

8000 24.0 20.67 51.05 0.2853 0.04580

8500 24.3 21.67 53.22 0.2926 0.04575

9000 24.6 22.64 55.39 0.2998 0.04571

9500 24.9 23.58 57.54 0.3069 0.04567

10000 25.3 24.51 59.68 0.3140 0.04562

10500 25.6 25.41 61.82 0.3211 0.04558

11000 25.9 26.30 63.94 0.3282 0.04553

11500 26.2 27.16 66.06 0.3352 0.04549

12000 26.5 28.00 68.17 0.3422 0.04545

12500 26.8 28.83 70.27 0.3492 0.04540

13000 27.1 29.63 72.36 0.3562 0.04536

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 23.8 19.52 49.86 0.2814 0.04582

8000 24.1 20.53 52.11 0.2889 0.04578

8500 24.5 21.52 54.35 0.2963 0.04573

9000 24.8 22.47 56.57 0.3037 0.04569



9500 25.1 23.41 58.78 0.3110 0.04564

10000 25.4 24.32 60.98 0.3184 0.04559

10500 25.8 25.21 63.18 0.3257 0.04555

11000 26.1 26.08 65.36 0.3329 0.04550

11500 26.4 26.93 67.54 0.3401 0.04546

12000 26.7 27.76 69.70 0.3473 0.04542

12500 27.1 28.57 71.86 0.3545 0.04537

13000 27.4 29.37 74.01 0.3617 0.04533

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 23.8 19.55 49.65 0.2807 0.04583

8000 24.1 20.56 51.88 0.2881 0.04578

8500 24.4 21.55 54.10 0.2955 0.04574

9000 24.8 22.51 56.31 0.3028 0.04569

9500 25.1 23.45 58.51 0.3102 0.04565

10000 25.4 24.36 60.70 0.3174 0.04560

10500 25.7 25.26 62.88 0.3247 0.04556

11000 26.1 26.13 65.05 0.3319 0.04551

11500 26.4 26.98 67.22 0.3391 0.04547

12000 26.7 27.81 69.37 0.3462 0.04542

12500 27.0 28.63 71.52 0.3534 0.04538

13000 27.3 29.43 73.65 0.3605 0.04533

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 23.8 19.53 49.82 0.2812 0.04582

8000 24.1 20.54 52.06 0.2887 0.04578

8500 24.5 21.52 54.29 0.2961 0.04573

9000 24.8 22.48 56.51 0.3035 0.04569

9500 25.1 23.42 58.72 0.3109 0.04564

10000 25.4 24.33 60.92 0.3182 0.04560

10500 25.8 25.22 63.11 0.3254 0.04555

11000 26.1 26.09 65.29 0.3327 0.04551

11500 26.4 26.94 67.47 0.3399 0.04546

12000 26.7 27.77 69.63 0.3471 0.04542

12500 27.1 28.59 71.79 0.3543 0.04537

13000 27.4 29.38 73.93 0.3614 0.04533

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 23.8 19.56 49.58 0.2805 0.04583

8000 24.1 20.57 51.81 0.2879 0.04578

8500 24.4 21.56 54.03 0.2952 0.04574

9000 24.7 22.52 56.23 0.3026 0.04569

9500 25.1 23.46 58.43 0.3099 0.04565

10000 25.4 24.38 60.62 0.3171 0.04560

10500 25.7 25.27 62.79 0.3244 0.04556

11000 26.0 26.14 64.96 0.3316 0.04551

11500 26.4 26.99 67.12 0.3388 0.04547

12000 26.7 27.83 69.27 0.3459 0.04542

12500 27.0 28.65 71.41 0.3530 0.04538

13000 27.3 29.44 73.54 0.3601 0.04534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 23.7 19.58 49.36 0.2797 0.04583

8000 24.1 20.60 51.58 0.2871 0.04579

8500 24.4 21.59 53.79 0.2944 0.04574

9000 24.7 22.55 55.98 0.3017 0.04570

9500 25.0 23.50 58.16 0.3090 0.04565

10000 25.4 24.42 60.33 0.3162 0.04561

10500 25.7 25.31 62.50 0.3234 0.04556

11000 26.0 26.19 64.65 0.3306 0.04552

11500 26.3 27.04 66.80 0.3377 0.04548

12000 26.6 27.88 68.94 0.3448 0.04543

12500 27.0 28.70 71.06 0.3519 0.04539

13000 27.3 29.50 73.19 0.3589 0.04534

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.59 49.32 0.2796 0.04583

8000 24.0 20.61 51.53 0.2869 0.04579

8500 24.4 21.60 53.73 0.2943 0.04574

9000 24.7 22.56 55.92 0.3015 0.04570

9500 25.0 23.51 58.10 0.3088 0.04565

10000 25.3 24.42 60.27 0.3160 0.04561

10500 25.7 25.32 62.43 0.3232 0.04557

11000 26.0 26.20 64.58 0.3303 0.04552

11500 26.3 27.05 66.73 0.3375 0.04548

12000 26.6 27.89 68.86 0.3446 0.04543

12500 26.9 28.71 70.99 0.3516 0.04539

13000 27.3 29.51 73.11 0.3587 0.04535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.62 49.08 0.2788 0.04584

8000 24.0 20.64 51.28 0.2861 0.04579

8500 24.3 21.63 53.47 0.2934 0.04575

9000 24.7 22.60 55.64 0.3006 0.04570

9500 25.0 23.55 57.81 0.3078 0.04566

10000 25.3 24.47 59.97 0.3150 0.04562

10500 25.6 25.37 62.11 0.3221 0.04557

11000 25.9 26.25 64.25 0.3292 0.04553



11500 26.3 27.11 66.38 0.3363 0.04548

12000 26.6 27.95 68.50 0.3433 0.04544

12500 26.9 28.77 70.61 0.3504 0.04540

13000 27.2 29.58 72.72 0.3574 0.04535

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 23.6 19.65 48.86 0.2781 0.04584

8000 24.0 20.67 51.05 0.2853 0.04580

8500 24.3 21.67 53.22 0.2926 0.04575

9000 24.6 22.64 55.39 0.2998 0.04571

9500 24.9 23.58 57.54 0.3069 0.04567

10000 25.3 24.51 59.68 0.3140 0.04562

10500 25.6 25.41 61.82 0.3211 0.04558

11000 25.9 26.30 63.94 0.3282 0.04553

11500 26.2 27.16 66.06 0.3352 0.04549

12000 26.5 28.00 68.17 0.3422 0.04545

12500 26.8 28.83 70.27 0.3492 0.04540

13000 27.1 29.63 72.36 0.3562 0.04536

F350 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.62 50.08 0.2837 0.04915

8000 25.3 19.60 52.33 0.2912 0.04910

8500 25.6 20.55 54.57 0.2986 0.04906

9000 25.9 21.48 56.79 0.3060 0.04901

9500 26.3 22.39 59.00 0.3134 0.04897

10000 26.6 23.27 61.21 0.3207 0.04892

10500 26.9 24.14 63.40 0.3280 0.04888

11000 27.3 24.98 65.58 0.3353 0.04883

11500 27.6 25.81 67.76 0.3425 0.04879

12000 27.9 26.62 69.92 0.3497 0.04874

12500 28.2 27.41 72.08 0.3569 0.04870

13000 28.5 28.19 74.23 0.3640 0.04865

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.65 49.87 0.2830 0.04915

8000 25.3 19.62 52.10 0.2904 0.04911

8500 25.6 20.58 54.32 0.2978 0.04906

9000 25.9 21.51 56.53 0.3052 0.04902

9500 26.2 22.42 58.73 0.3125 0.04897

10000 26.6 23.31 60.92 0.3198 0.04893

10500 26.9 24.18 63.10 0.3270 0.04888

11000 27.2 25.03 65.27 0.3342 0.04884

11500 27.5 25.86 67.44 0.3414 0.04879

12000 27.9 26.67 69.59 0.3486 0.04875

12500 28.2 27.46 71.74 0.3557 0.04870

13000 28.5 28.24 73.87 0.3628 0.04866

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.63 50.04 0.2836 0.04915

8000 25.3 19.61 52.28 0.2910 0.04910

8500 25.6 20.56 54.51 0.2985 0.04906

9000 25.9 21.49 56.73 0.3058 0.04901

9500 26.3 22.39 58.94 0.3132 0.04897

10000 26.6 23.28 61.14 0.3205 0.04892

10500 26.9 24.15 63.33 0.3278 0.04888

11000 27.2 24.99 65.51 0.3350 0.04883

11500 27.6 25.82 67.69 0.3423 0.04879

12000 27.9 26.63 69.85 0.3494 0.04874

12500 28.2 27.42 72.01 0.3566 0.04870

13000 28.5 28.20 74.15 0.3638 0.04865

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.65 49.80 0.2828 0.04916

8000 25.2 19.63 52.03 0.2902 0.04911

8500 25.6 20.59 54.25 0.2976 0.04906

9000 25.9 21.52 56.46 0.3049 0.04902

9500 26.2 22.43 58.65 0.3122 0.04897

10000 26.6 23.32 60.84 0.3195 0.04893

10500 26.9 24.19 63.01 0.3267 0.04888

11000 27.2 25.04 65.18 0.3339 0.04884

11500 27.5 25.87 67.34 0.3411 0.04879

12000 27.8 26.68 69.49 0.3482 0.04875

12500 28.2 27.48 71.63 0.3554 0.04871

13000 28.5 28.26 73.76 0.3625 0.04866

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.68 49.58 0.2821 0.04916

8000 25.2 19.66 51.80 0.2894 0.04911

8500 25.5 20.62 54.01 0.2968 0.04907

9000 25.9 21.55 56.20 0.3041 0.04902

9500 26.2 22.47 58.38 0.3113 0.04898

10000 26.5 23.36 60.56 0.3185 0.04893

10500 26.8 24.23 62.72 0.3257 0.04889

11000 27.2 25.08 64.87 0.3329 0.04885

11500 27.5 25.91 67.02 0.3400 0.04880

12000 27.8 26.73 69.16 0.3471 0.04876

12500 28.1 27.53 71.29 0.3542 0.04871

13000 28.4 28.31 73.41 0.3613 0.04867



LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.68 49.54 0.2819 0.04916

8000 25.2 19.66 51.75 0.2893 0.04912

8500 25.5 20.62 53.95 0.2966 0.04907

9000 25.9 21.56 56.14 0.3039 0.04902

9500 26.2 22.47 58.32 0.3111 0.04898

10000 26.5 23.37 60.49 0.3183 0.04894

10500 26.8 24.24 62.65 0.3255 0.04889

11000 27.1 25.09 64.80 0.3327 0.04885

11500 27.5 25.92 66.95 0.3398 0.04880

12000 27.8 26.74 69.08 0.3469 0.04876

12500 28.1 27.54 71.21 0.3540 0.04871

13000 28.4 28.32 73.33 0.3610 0.04867

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.71 49.30 0.2811 0.04917

8000 25.2 19.70 51.50 0.2884 0.04912

8500 25.5 20.66 53.69 0.2957 0.04908

9000 25.8 21.60 55.86 0.3030 0.04903

9500 26.1 22.51 58.03 0.3102 0.04899

10000 26.5 23.41 60.19 0.3173 0.04894

10500 26.8 24.28 62.33 0.3245 0.04890

11000 27.1 25.14 64.47 0.3316 0.04885

11500 27.4 25.97 66.60 0.3386 0.04881

12000 27.7 26.79 68.72 0.3457 0.04877

12500 28.0 27.59 70.83 0.3527 0.04872

13000 28.4 28.38 72.94 0.3597 0.04868

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.73 49.08 0.2804 0.04917

8000 25.1 19.72 51.27 0.2877 0.04913

8500 25.5 20.69 53.44 0.2949 0.04908

9000 25.8 21.63 55.61 0.3021 0.04904

9500 26.1 22.55 57.76 0.3093 0.04899

10000 26.4 23.44 59.90 0.3164 0.04895

10500 26.7 24.32 62.04 0.3235 0.04890

11000 27.0 25.18 64.16 0.3305 0.04886

11500 27.4 26.02 66.28 0.3376 0.04882

12000 27.7 26.84 68.39 0.3446 0.04877

12500 28.0 27.64 70.49 0.3516 0.04873

13000 28.3 28.43 72.58 0.3585 0.04869

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) at 65 psi 7500 25.0 18.62 50.08 0.2837 0.04915

8000 25.3 19.60 52.33 0.2912 0.04910

8500 25.6 20.55 54.57 0.2986 0.04906

9000 25.9 21.48 56.79 0.3060 0.04901

9500 26.3 22.39 59.00 0.3134 0.04897

10000 26.6 23.27 61.21 0.3207 0.04892

10500 26.9 24.14 63.40 0.3280 0.04888

11000 27.3 24.98 65.58 0.3353 0.04883

11500 27.6 25.81 67.76 0.3425 0.04879

12000 27.9 26.62 69.92 0.3497 0.04874

12500 28.2 27.41 72.08 0.3569 0.04870

13000 28.5 28.19 74.23 0.3640 0.04865

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) at 65 psi 7500 24.9 18.65 49.87 0.2830 0.04915

8000 25.3 19.62 52.10 0.2904 0.04911

8500 25.6 20.58 54.32 0.2978 0.04906

9000 25.9 21.51 56.53 0.3052 0.04902

9500 26.2 22.42 58.73 0.3125 0.04897

10000 26.6 23.31 60.92 0.3198 0.04893

10500 26.9 24.18 63.10 0.3270 0.04888

11000 27.2 25.03 65.27 0.3342 0.04884

11500 27.5 25.86 67.44 0.3414 0.04879

12000 27.9 26.67 69.59 0.3486 0.04875

12500 28.2 27.46 71.74 0.3557 0.04870

13000 28.5 28.24 73.87 0.3628 0.04866

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.63 50.04 0.2836 0.04915

8000 25.3 19.61 52.28 0.2910 0.04910

8500 25.6 20.56 54.51 0.2985 0.04906

9000 25.9 21.49 56.73 0.3058 0.04901

9500 26.3 22.39 58.94 0.3132 0.04897

10000 26.6 23.28 61.14 0.3205 0.04892

10500 26.9 24.15 63.33 0.3278 0.04888

11000 27.2 24.99 65.51 0.3350 0.04883

11500 27.6 25.82 67.69 0.3423 0.04879

12000 27.9 26.63 69.85 0.3494 0.04874

12500 28.2 27.42 72.01 0.3566 0.04870

13000 28.5 28.20 74.15 0.3638 0.04865

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.65 49.80 0.2828 0.04916

8000 25.2 19.63 52.03 0.2902 0.04911

8500 25.6 20.59 54.25 0.2976 0.04906

9000 25.9 21.52 56.46 0.3049 0.04902



9500 26.2 22.43 58.65 0.3122 0.04897

10000 26.6 23.32 60.84 0.3195 0.04893

10500 26.9 24.19 63.01 0.3267 0.04888

11000 27.2 25.04 65.18 0.3339 0.04884

11500 27.5 25.87 67.34 0.3411 0.04879

12000 27.8 26.68 69.49 0.3482 0.04875

12500 28.2 27.48 71.63 0.3554 0.04871

13000 28.5 28.26 73.76 0.3625 0.04866

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) at 70 psi 7500 24.9 18.68 49.58 0.2821 0.04916

8000 25.2 19.66 51.80 0.2894 0.04911

8500 25.5 20.62 54.01 0.2968 0.04907

9000 25.9 21.55 56.20 0.3041 0.04902

9500 26.2 22.47 58.38 0.3113 0.04898

10000 26.5 23.36 60.56 0.3185 0.04893

10500 26.8 24.23 62.72 0.3257 0.04889

11000 27.2 25.08 64.87 0.3329 0.04885

11500 27.5 25.91 67.02 0.3400 0.04880

12000 27.8 26.73 69.16 0.3471 0.04876

12500 28.1 27.53 71.29 0.3542 0.04871

13000 28.4 28.31 73.41 0.3613 0.04867

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) at 80 psi 7500 24.9 18.68 49.54 0.2819 0.04916

8000 25.2 19.66 51.75 0.2893 0.04912

8500 25.5 20.62 53.95 0.2966 0.04907

9000 25.9 21.56 56.14 0.3039 0.04902

9500 26.2 22.47 58.32 0.3111 0.04898

10000 26.5 23.37 60.49 0.3183 0.04894

10500 26.8 24.24 62.65 0.3255 0.04889

11000 27.1 25.09 64.80 0.3327 0.04885

11500 27.5 25.92 66.95 0.3398 0.04880

12000 27.8 26.74 69.08 0.3469 0.04876

12500 28.1 27.54 71.21 0.3540 0.04871

13000 28.4 28.32 73.33 0.3610 0.04867

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.71 49.30 0.2811 0.04917

8000 25.2 19.70 51.50 0.2884 0.04912

8500 25.5 20.66 53.69 0.2957 0.04908

9000 25.8 21.60 55.86 0.3030 0.04903

9500 26.1 22.51 58.03 0.3102 0.04899

10000 26.5 23.41 60.19 0.3173 0.04894

10500 26.8 24.28 62.33 0.3245 0.04890

11000 27.1 25.14 64.47 0.3316 0.04885

11500 27.4 25.97 66.60 0.3386 0.04881

12000 27.7 26.79 68.72 0.3457 0.04877

12500 28.0 27.59 70.83 0.3527 0.04872

13000 28.4 28.38 72.94 0.3597 0.04868

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.73 49.08 0.2804 0.04917

8000 25.1 19.72 51.27 0.2877 0.04913

8500 25.5 20.69 53.44 0.2949 0.04908

9000 25.8 21.63 55.61 0.3021 0.04904

9500 26.1 22.55 57.76 0.3093 0.04899

10000 26.4 23.44 59.90 0.3164 0.04895

10500 26.7 24.32 62.04 0.3235 0.04890

11000 27.0 25.18 64.16 0.3305 0.04886

11500 27.4 26.02 66.28 0.3376 0.04882

12000 27.7 26.84 68.39 0.3446 0.04877

12500 28.0 27.64 70.49 0.3516 0.04873

13000 28.3 28.43 72.58 0.3585 0.04869

F350 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.3 18.36 55.72 0.3431 0.04673

8000 25.7 19.31 58.09 0.3534 0.04665

8500 26.0 20.23 60.43 0.3636 0.04658

9000 26.4 21.14 62.75 0.3737 0.04650

9500 26.7 22.02 65.05 0.3836 0.04643

10000 27.1 22.88 67.32 0.3935 0.04636

10500 27.4 23.72 69.58 0.4033 0.04629

11000 27.7 24.54 71.82 0.4131 0.04622

11500 28.1 25.35 74.04 0.4227 0.04615

12000 28.4 26.13 76.24 0.4323 0.04608

12500 28.7 26.91 78.43 0.4418 0.04601

13000 29.1 27.66 80.60 0.4513 0.04594

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.42 55.25 0.3411 0.04674

8000 25.6 19.37 57.59 0.3512 0.04667

8500 25.9 20.30 59.91 0.3613 0.04659

9000 26.3 21.20 62.20 0.3713 0.04652

9500 26.6 22.09 64.47 0.3811 0.04645

10000 27.0 22.96 66.72 0.3909 0.04638

10500 27.3 23.80 68.95 0.4006 0.04631

11000 27.6 24.63 71.17 0.4102 0.04624



11500 28.0 25.44 73.36 0.4198 0.04617

12000 28.3 26.23 75.54 0.4293 0.04610

12500 28.6 27.01 77.71 0.4387 0.04603

13000 29.0 27.77 79.86 0.4480 0.04596

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 54.18 0.3747 0.04609

8000 25.5 19.44 56.74 0.3884 0.04598

8500 25.9 20.34 59.30 0.4021 0.04586

9000 26.3 21.21 61.84 0.4157 0.04575

9500 26.7 22.06 64.37 0.4293 0.04564

10000 27.0 22.88 66.90 0.4428 0.04553

10500 27.4 23.68 69.41 0.4563 0.04542

11000 27.8 24.46 71.91 0.4697 0.04531

11500 28.2 25.22 74.41 0.4830 0.04520

12000 28.6 25.96 76.89 0.4964 0.04509

12500 29.0 26.69 79.37 0.5096 0.04498

13000 29.4 27.39 81.84 0.5229 0.04487

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 54.18 0.3747 0.04609

8000 25.5 19.44 56.74 0.3884 0.04598

8500 25.9 20.34 59.30 0.4021 0.04586

9000 26.3 21.21 61.84 0.4157 0.04575

9500 26.7 22.06 64.37 0.4293 0.04564

10000 27.0 22.88 66.90 0.4428 0.04553

10500 27.4 23.68 69.41 0.4563 0.04542

11000 27.8 24.46 71.91 0.4697 0.04531

11500 28.2 25.22 74.41 0.4830 0.04520

12000 28.6 25.96 76.89 0.4964 0.04509

12500 29.0 26.69 79.37 0.5096 0.04498

13000 29.4 27.39 81.84 0.5229 0.04487

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.3 18.36 55.72 0.3431 0.04673

8000 25.7 19.31 58.09 0.3534 0.04665

8500 26.0 20.23 60.43 0.3636 0.04658

9000 26.4 21.14 62.75 0.3737 0.04650

9500 26.7 22.02 65.05 0.3836 0.04643

10000 27.1 22.88 67.32 0.3935 0.04636

10500 27.4 23.72 69.58 0.4033 0.04629

11000 27.7 24.54 71.82 0.4131 0.04622

11500 28.1 25.35 74.04 0.4227 0.04615

12000 28.4 26.13 76.24 0.4323 0.04608

12500 28.7 26.91 78.43 0.4418 0.04601

13000 29.1 27.66 80.60 0.4513 0.04594

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.2 18.42 55.25 0.3411 0.04674

8000 25.6 19.37 57.59 0.3512 0.04667

8500 25.9 20.30 59.91 0.3613 0.04659

9000 26.3 21.20 62.20 0.3713 0.04652

9500 26.6 22.09 64.47 0.3811 0.04645

10000 27.0 22.96 66.72 0.3909 0.04638

10500 27.3 23.80 68.95 0.4006 0.04631

11000 27.6 24.63 71.17 0.4102 0.04624

11500 28.0 25.44 73.36 0.4198 0.04617

12000 28.3 26.23 75.54 0.4293 0.04610

12500 28.6 27.01 77.71 0.4387 0.04603

13000 29.0 27.77 79.86 0.4480 0.04596

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 54.18 0.3747 0.04609

8000 25.5 19.44 56.74 0.3884 0.04598

8500 25.9 20.34 59.30 0.4021 0.04586

9000 26.3 21.21 61.84 0.4157 0.04575

9500 26.7 22.06 64.37 0.4293 0.04564

10000 27.0 22.88 66.90 0.4428 0.04553

10500 27.4 23.68 69.41 0.4563 0.04542

11000 27.8 24.46 71.91 0.4697 0.04531

11500 28.2 25.22 74.41 0.4830 0.04520

12000 28.6 25.96 76.89 0.4964 0.04509

12500 29.0 26.69 79.37 0.5096 0.04498

13000 29.4 27.39 81.84 0.5229 0.04487

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.1 18.51 54.18 0.3747 0.04609

8000 25.5 19.44 56.74 0.3884 0.04598

8500 25.9 20.34 59.30 0.4021 0.04586

9000 26.3 21.21 61.84 0.4157 0.04575

9500 26.7 22.06 64.37 0.4293 0.04564

10000 27.0 22.88 66.90 0.4428 0.04553

10500 27.4 23.68 69.41 0.4563 0.04542

11000 27.8 24.46 71.91 0.4697 0.04531

11500 28.2 25.22 74.41 0.4830 0.04520

12000 28.6 25.96 76.89 0.4964 0.04509

12500 29.0 26.69 79.37 0.5096 0.04498

13000 29.4 27.39 81.84 0.5229 0.04487



F350 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.8 17.97 55.83 0.3442 0.04831

8000 26.2 18.91 58.20 0.3545 0.04823

8500 26.6 19.82 60.54 0.3647 0.04816

9000 26.9 20.71 62.85 0.3748 0.04809

9500 27.3 21.58 65.15 0.3848 0.04801

10000 27.6 22.43 67.43 0.3946 0.04794

10500 27.9 23.26 69.68 0.4045 0.04787

11000 28.3 24.07 71.92 0.4142 0.04780

11500 28.6 24.86 74.14 0.4238 0.04773

12000 29.0 25.64 76.35 0.4334 0.04766

12500 29.3 26.41 78.53 0.4429 0.04759

13000 29.6 27.15 80.71 0.4524 0.04752

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.8 18.03 55.36 0.3422 0.04832

8000 26.1 18.96 57.70 0.3523 0.04825

8500 26.5 19.88 60.01 0.3624 0.04818

9000 26.8 20.77 62.30 0.3724 0.04810

9500 27.2 21.65 64.58 0.3823 0.04803

10000 27.5 22.50 66.83 0.3920 0.04796

10500 27.8 23.34 69.06 0.4017 0.04789

11000 28.2 24.15 71.27 0.4114 0.04782

11500 28.5 24.95 73.47 0.4209 0.04775

12000 28.8 25.74 75.65 0.4304 0.04768

12500 29.2 26.51 77.81 0.4398 0.04761

13000 29.5 27.26 79.96 0.4491 0.04754

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733

9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733

9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.8 17.97 55.83 0.3442 0.04831

8000 26.2 18.91 58.20 0.3545 0.04823

8500 26.6 19.82 60.54 0.3647 0.04816

9000 26.9 20.71 62.85 0.3748 0.04809

9500 27.3 21.58 65.15 0.3848 0.04801

10000 27.6 22.43 67.43 0.3946 0.04794

10500 27.9 23.26 69.68 0.4045 0.04787

11000 28.3 24.07 71.92 0.4142 0.04780

11500 28.6 24.86 74.14 0.4238 0.04773

12000 29.0 25.64 76.35 0.4334 0.04766

12500 29.3 26.41 78.53 0.4429 0.04759

13000 29.6 27.15 80.71 0.4524 0.04752

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.8 18.03 55.36 0.3422 0.04832

8000 26.1 18.96 57.70 0.3523 0.04825

8500 26.5 19.88 60.01 0.3624 0.04818

9000 26.8 20.77 62.30 0.3724 0.04810

9500 27.2 21.65 64.58 0.3823 0.04803

10000 27.5 22.50 66.83 0.3920 0.04796

10500 27.8 23.34 69.06 0.4017 0.04789

11000 28.2 24.15 71.27 0.4114 0.04782

11500 28.5 24.95 73.47 0.4209 0.04775

12000 28.8 25.74 75.65 0.4304 0.04768

12500 29.2 26.51 77.81 0.4398 0.04761

13000 29.5 27.26 79.96 0.4491 0.04754

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733



9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.6 18.12 54.28 0.3758 0.04767

8000 26.0 19.03 56.85 0.3896 0.04756

8500 26.4 19.92 59.40 0.4032 0.04745

9000 26.8 20.78 61.95 0.4169 0.04733

9500 27.2 21.61 64.48 0.4304 0.04722

10000 27.6 22.43 67.00 0.4439 0.04711

10500 28.0 23.22 69.51 0.4574 0.04700

11000 28.4 23.99 72.02 0.4708 0.04689

11500 28.8 24.74 74.51 0.4842 0.04678

12000 29.1 25.48 77.00 0.4975 0.04667

12500 29.5 26.19 79.48 0.5107 0.04656

13000 29.9 26.89 81.95 0.5240 0.04645

F350 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 24.7 18.78 55.62 0.3420 0.04511

8000 25.1 19.74 57.98 0.3523 0.04504

8500 25.4 20.68 60.32 0.3624 0.04496

9000 25.8 21.59 62.64 0.3725 0.04489

9500 26.1 22.49 64.94 0.3825 0.04482

10000 26.5 23.36 67.21 0.3924 0.04474

10500 26.8 24.21 69.47 0.4022 0.04467

11000 27.2 25.05 71.71 0.4119 0.04460

11500 27.5 25.86 73.93 0.4216 0.04453

12000 27.8 26.66 76.13 0.4312 0.04446

12500 28.2 27.44 78.32 0.4407 0.04439

13000 28.5 28.21 80.50 0.4501 0.04432

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 24.7 18.83 55.14 0.3399 0.04513

8000 25.0 19.80 57.48 0.3501 0.04505

8500 25.4 20.74 59.80 0.3602 0.04498

9000 25.7 21.66 62.09 0.3701 0.04491

9500 26.1 22.56 64.36 0.3800 0.04484

10000 26.4 23.44 66.61 0.3898 0.04476

10500 26.7 24.30 68.85 0.3995 0.04469

11000 27.1 25.14 71.06 0.4091 0.04462

11500 27.4 25.96 73.26 0.4187 0.04455

12000 27.7 26.76 75.44 0.4281 0.04448

12500 28.1 27.55 77.60 0.4376 0.04441

13000 28.4 28.32 79.75 0.4469 0.04435

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.94 54.07 0.3736 0.04447

8000 24.9 19.88 56.64 0.3873 0.04436

8500 25.3 20.79 59.19 0.4010 0.04425

9000 25.7 21.67 61.73 0.4146 0.04414

9500 26.1 22.53 64.27 0.4282 0.04403

10000 26.5 23.36 66.79 0.4417 0.04392

10500 26.9 24.18 69.30 0.4551 0.04380

11000 27.3 24.96 71.81 0.4685 0.04369

11500 27.6 25.73 74.30 0.4819 0.04358

12000 28.0 26.48 76.79 0.4952 0.04348

12500 28.4 27.21 79.27 0.5085 0.04337

13000 28.8 27.92 81.74 0.5217 0.04326

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.94 54.07 0.3736 0.04447

8000 24.9 19.88 56.64 0.3873 0.04436

8500 25.3 20.79 59.19 0.4010 0.04425

9000 25.7 21.67 61.73 0.4146 0.04414

9500 26.1 22.53 64.27 0.4282 0.04403

10000 26.5 23.36 66.79 0.4417 0.04392

10500 26.9 24.18 69.30 0.4551 0.04380

11000 27.3 24.96 71.81 0.4685 0.04369

11500 27.6 25.73 74.30 0.4819 0.04358

12000 28.0 26.48 76.79 0.4952 0.04348

12500 28.4 27.21 79.27 0.5085 0.04337

13000 28.8 27.92 81.74 0.5217 0.04326

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 24.7 18.78 55.62 0.3420 0.04511

8000 25.1 19.74 57.98 0.3523 0.04504

8500 25.4 20.68 60.32 0.3624 0.04496

9000 25.8 21.59 62.64 0.3725 0.04489

9500 26.1 22.49 64.94 0.3825 0.04482

10000 26.5 23.36 67.21 0.3924 0.04474

10500 26.8 24.21 69.47 0.4022 0.04467

11000 27.2 25.05 71.71 0.4119 0.04460



11500 27.5 25.86 73.93 0.4216 0.04453

12000 27.8 26.66 76.13 0.4312 0.04446

12500 28.2 27.44 78.32 0.4407 0.04439

13000 28.5 28.21 80.50 0.4501 0.04432

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 24.7 18.83 55.14 0.3399 0.04513

8000 25.0 19.80 57.48 0.3501 0.04505

8500 25.4 20.74 59.80 0.3602 0.04498

9000 25.7 21.66 62.09 0.3701 0.04491

9500 26.1 22.56 64.36 0.3800 0.04484

10000 26.4 23.44 66.61 0.3898 0.04476

10500 26.7 24.30 68.85 0.3995 0.04469

11000 27.1 25.14 71.06 0.4091 0.04462

11500 27.4 25.96 73.26 0.4187 0.04455

12000 27.7 26.76 75.44 0.4281 0.04448

12500 28.1 27.55 77.60 0.4376 0.04441

13000 28.4 28.32 79.75 0.4469 0.04435

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.94 54.07 0.3736 0.04447

8000 24.9 19.88 56.64 0.3873 0.04436

8500 25.3 20.79 59.19 0.4010 0.04425

9000 25.7 21.67 61.73 0.4146 0.04414

9500 26.1 22.53 64.27 0.4282 0.04403

10000 26.5 23.36 66.79 0.4417 0.04392

10500 26.9 24.18 69.30 0.4551 0.04380

11000 27.3 24.96 71.81 0.4685 0.04369

11500 27.6 25.73 74.30 0.4819 0.04358

12000 28.0 26.48 76.79 0.4952 0.04348

12500 28.4 27.21 79.27 0.5085 0.04337

13000 28.8 27.92 81.74 0.5217 0.04326

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 24.5 18.94 54.07 0.3736 0.04447

8000 24.9 19.88 56.64 0.3873 0.04436

8500 25.3 20.79 59.19 0.4010 0.04425

9000 25.7 21.67 61.73 0.4146 0.04414

9500 26.1 22.53 64.27 0.4282 0.04403

10000 26.5 23.36 66.79 0.4417 0.04392

10500 26.9 24.18 69.30 0.4551 0.04380

11000 27.3 24.96 71.81 0.4685 0.04369

11500 27.6 25.73 74.30 0.4819 0.04358

12000 28.0 26.48 76.79 0.4952 0.04348

12500 28.4 27.21 79.27 0.5085 0.04337

13000 28.8 27.92 81.74 0.5217 0.04326

F350 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.94 55.84 0.3443 0.04844

8000 26.2 18.88 58.20 0.3546 0.04836

8500 26.6 19.78 60.55 0.3648 0.04829

9000 27.0 20.67 62.86 0.3749 0.04822

9500 27.3 21.54 65.16 0.3848 0.04814

10000 27.6 22.39 67.44 0.3947 0.04807

10500 28.0 23.22 69.69 0.4045 0.04800

11000 28.3 24.03 71.93 0.4143 0.04793

11500 28.7 24.82 74.15 0.4239 0.04786

12000 29.0 25.60 76.35 0.4335 0.04779

12500 29.3 26.37 78.54 0.4430 0.04772

13000 29.7 27.11 80.72 0.4525 0.04765

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.8 17.99 55.37 0.3423 0.04845

8000 26.2 18.93 57.71 0.3524 0.04838

8500 26.5 19.84 60.02 0.3625 0.04831

9000 26.9 20.74 62.31 0.3725 0.04823

9500 27.2 21.61 64.58 0.3823 0.04816

10000 27.6 22.46 66.84 0.3921 0.04809

10500 27.9 23.30 69.07 0.4018 0.04802

11000 28.2 24.11 71.28 0.4115 0.04795

11500 28.6 24.91 73.48 0.4210 0.04788

12000 28.9 25.70 75.66 0.4305 0.04781

12500 29.2 26.47 77.82 0.4399 0.04774

13000 29.5 27.22 79.97 0.4492 0.04767

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.7 18.09 54.29 0.3759 0.04780

8000 26.1 19.00 56.86 0.3896 0.04769

8500 26.5 19.88 59.41 0.4033 0.04758

9000 26.9 20.74 61.96 0.4169 0.04746

9500 27.3 21.58 64.49 0.4305 0.04735

10000 27.6 22.39 67.01 0.4440 0.04724

10500 28.0 23.18 69.52 0.4575 0.04713

11000 28.4 23.95 72.03 0.4709 0.04702

11500 28.8 24.71 74.52 0.4842 0.04691

12000 29.2 25.44 77.01 0.4976 0.04680

12500 29.6 26.15 79.49 0.5108 0.04669

13000 29.9 26.85 81.96 0.5241 0.04658



LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.7 18.09 54.29 0.3759 0.04780

8000 26.1 19.00 56.86 0.3896 0.04769

8500 26.5 19.88 59.41 0.4033 0.04758

9000 26.9 20.74 61.96 0.4169 0.04746

9500 27.3 21.58 64.49 0.4305 0.04735

10000 27.6 22.39 67.01 0.4440 0.04724

10500 28.0 23.18 69.52 0.4575 0.04713

11000 28.4 23.95 72.03 0.4709 0.04702

11500 28.8 24.71 74.52 0.4842 0.04691

12000 29.2 25.44 77.01 0.4976 0.04680

12500 29.6 26.15 79.49 0.5108 0.04669

13000 29.9 26.85 81.96 0.5241 0.04658

LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) at 80 psi 7500 25.9 17.94 55.84 0.3443 0.04844

8000 26.2 18.88 58.20 0.3546 0.04836

8500 26.6 19.78 60.55 0.3648 0.04829

9000 27.0 20.67 62.86 0.3749 0.04822

9500 27.3 21.54 65.16 0.3848 0.04814

10000 27.6 22.39 67.44 0.3947 0.04807

10500 28.0 23.22 69.69 0.4045 0.04800

11000 28.3 24.03 71.93 0.4143 0.04793

11500 28.7 24.82 74.15 0.4239 0.04786

12000 29.0 25.60 76.35 0.4335 0.04779

12500 29.3 26.37 78.54 0.4430 0.04772

13000 29.7 27.11 80.72 0.4525 0.04765

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) at 80 psi 7500 25.8 17.99 55.37 0.3423 0.04845

8000 26.2 18.93 57.71 0.3524 0.04838

8500 26.5 19.84 60.02 0.3625 0.04831

9000 26.9 20.74 62.31 0.3725 0.04823

9500 27.2 21.61 64.58 0.3823 0.04816

10000 27.6 22.46 66.84 0.3921 0.04809

10500 27.9 23.30 69.07 0.4018 0.04802

11000 28.2 24.11 71.28 0.4115 0.04795

11500 28.6 24.91 73.48 0.4210 0.04788

12000 28.9 25.70 75.66 0.4305 0.04781

12500 29.2 26.47 77.82 0.4399 0.04774

13000 29.5 27.22 79.97 0.4492 0.04767

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.7 18.09 54.29 0.3759 0.04780

8000 26.1 19.00 56.86 0.3896 0.04769

8500 26.5 19.88 59.41 0.4033 0.04758

9000 26.9 20.74 61.96 0.4169 0.04746

9500 27.3 21.58 64.49 0.4305 0.04735

10000 27.6 22.39 67.01 0.4440 0.04724

10500 28.0 23.18 69.52 0.4575 0.04713

11000 28.4 23.95 72.03 0.4709 0.04702

11500 28.8 24.71 74.52 0.4842 0.04691

12000 29.2 25.44 77.01 0.4976 0.04680

12500 29.6 26.15 79.49 0.5108 0.04669

13000 29.9 26.85 81.96 0.5241 0.04658

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) at 80 psi 7500 25.7 18.09 54.29 0.3759 0.04780

8000 26.1 19.00 56.86 0.3896 0.04769

8500 26.5 19.88 59.41 0.4033 0.04758

9000 26.9 20.74 61.96 0.4169 0.04746

9500 27.3 21.58 64.49 0.4305 0.04735

10000 27.6 22.39 67.01 0.4440 0.04724

10500 28.0 23.18 69.52 0.4575 0.04713

11000 28.4 23.95 72.03 0.4709 0.04702

11500 28.8 24.71 74.52 0.4842 0.04691

12000 29.2 25.44 77.01 0.4976 0.04680

12500 29.6 26.15 79.49 0.5108 0.04669

13000 29.9 26.85 81.96 0.5241 0.04658

F350 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT285/75R18 AT BSW  D3HFW - Goodyear TREMOR 60 psi (f) / 65 psi (r) at 65 psi 7500 25.9 17.91 65.18 0.3471 0.04475

8000 26.4 18.78 68.10 0.3583 0.04468

8500 26.8 19.63 71.00 0.3694 0.04460

9000 27.2 20.45 73.87 0.3804 0.04453

9500 27.7 21.25 76.71 0.3913 0.04446

10000 28.1 22.03 79.52 0.4021 0.04439

10500 28.5 22.79 82.31 0.4127 0.04432

11000 28.9 23.53 85.07 0.4233 0.04425

11500 29.3 24.25 87.82 0.4339 0.04418

12000 29.7 24.95 90.54 0.4443 0.04411

12500 30.1 25.64 93.25 0.4547 0.04404

13000 30.6 26.31 95.93 0.4649 0.04398

F350 SRW Crew Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.17 52.24 0.2330 0.04714

8000 24.6 20.17 54.61 0.2381 0.04710

8500 24.9 21.14 56.97 0.2432 0.04706

9000 25.2 22.08 59.31 0.2482 0.04702



9500 25.6 23.01 61.63 0.2532 0.04698

10000 25.9 23.91 63.95 0.2582 0.04694

10500 26.2 24.78 66.25 0.2631 0.04691

11000 26.5 25.64 68.54 0.2681 0.04687

11500 26.9 26.48 70.81 0.2729 0.04683

12000 27.2 27.31 73.08 0.2778 0.04679

12500 27.5 28.11 75.34 0.2827 0.04676

13000 27.8 28.90 77.58 0.2875 0.04672

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.0 19.36 51.20 0.2050 0.04743

8000 24.3 20.37 53.46 0.2084 0.04741

8500 24.6 21.37 55.71 0.2118 0.04739

9000 24.9 22.34 57.94 0.2151 0.04737

9500 25.3 23.29 60.15 0.2184 0.04735

10000 25.6 24.21 62.35 0.2217 0.04733

10500 25.9 25.12 64.54 0.2249 0.04730

11000 26.2 26.01 66.71 0.2282 0.04728

11500 26.5 26.88 68.87 0.2314 0.04726

12000 26.8 27.73 71.01 0.2346 0.04724

12500 27.1 28.56 73.15 0.2378 0.04722

13000 27.4 29.38 75.28 0.2410 0.04720

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.2 19.17 52.24 0.2330 0.04714

8000 24.6 20.17 54.61 0.2381 0.04710

8500 24.9 21.14 56.97 0.2432 0.04706

9000 25.2 22.08 59.31 0.2482 0.04702

9500 25.6 23.01 61.63 0.2532 0.04698

10000 25.9 23.91 63.95 0.2582 0.04694

10500 26.2 24.78 66.25 0.2631 0.04691

11000 26.5 25.64 68.54 0.2681 0.04687

11500 26.9 26.48 70.81 0.2729 0.04683

12000 27.2 27.31 73.08 0.2778 0.04679

12500 27.5 28.11 75.34 0.2827 0.04676

13000 27.8 28.90 77.58 0.2875 0.04672

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.0 19.36 51.20 0.2050 0.04743

8000 24.3 20.37 53.46 0.2084 0.04741

8500 24.6 21.37 55.71 0.2118 0.04739

9000 24.9 22.34 57.94 0.2151 0.04737

9500 25.3 23.29 60.15 0.2184 0.04735

10000 25.6 24.21 62.35 0.2217 0.04733

10500 25.9 25.12 64.54 0.2249 0.04730

11000 26.2 26.01 66.71 0.2282 0.04728

11500 26.5 26.88 68.87 0.2314 0.04726

12000 26.8 27.73 71.01 0.2346 0.04724

12500 27.1 28.56 73.15 0.2378 0.04722

13000 27.4 29.38 75.28 0.2410 0.04720

F350 SRW Super Cab Long (8') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.75 52.34 0.2341 0.04872

8000 25.1 19.73 54.71 0.2392 0.04868

8500 25.5 20.68 57.07 0.2443 0.04864

9000 25.8 21.61 59.41 0.2493 0.04860

9500 26.1 22.52 61.74 0.2543 0.04856

10000 26.4 23.41 64.05 0.2593 0.04853

10500 26.8 24.28 66.35 0.2642 0.04849

11000 27.1 25.13 68.64 0.2692 0.04845

11500 27.4 25.96 70.92 0.2741 0.04841

12000 27.7 26.77 73.18 0.2789 0.04838

12500 28.1 27.56 75.44 0.2838 0.04834

13000 28.4 28.34 77.69 0.2886 0.04830

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.6 18.93 51.30 0.2062 0.04901

8000 24.9 19.93 53.57 0.2095 0.04899

8500 25.2 20.90 55.81 0.2129 0.04897

9000 25.5 21.86 58.04 0.2162 0.04895

9500 25.8 22.79 60.26 0.2195 0.04893

10000 26.1 23.71 62.46 0.2228 0.04891

10500 26.4 24.60 64.64 0.2261 0.04889

11000 26.7 25.48 66.81 0.2293 0.04887

11500 27.0 26.33 68.97 0.2325 0.04885

12000 27.3 27.18 71.12 0.2357 0.04882

12500 27.6 28.00 73.26 0.2389 0.04880

13000 27.9 28.81 75.38 0.2421 0.04878

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.75 52.34 0.2341 0.04872

8000 25.1 19.73 54.71 0.2392 0.04868

8500 25.5 20.68 57.07 0.2443 0.04864

9000 25.8 21.61 59.41 0.2493 0.04860

9500 26.1 22.52 61.74 0.2543 0.04856

10000 26.4 23.41 64.05 0.2593 0.04853

10500 26.8 24.28 66.35 0.2642 0.04849

11000 27.1 25.13 68.64 0.2692 0.04845



11500 27.4 25.96 70.92 0.2741 0.04841

12000 27.7 26.77 73.18 0.2789 0.04838

12500 28.1 27.56 75.44 0.2838 0.04834

13000 28.4 28.34 77.69 0.2886 0.04830

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.6 18.93 51.30 0.2062 0.04901

8000 24.9 19.93 53.57 0.2095 0.04899

8500 25.2 20.90 55.81 0.2129 0.04897

9000 25.5 21.86 58.04 0.2162 0.04895

9500 25.8 22.79 60.26 0.2195 0.04893

10000 26.1 23.71 62.46 0.2228 0.04891

10500 26.4 24.60 64.64 0.2261 0.04889

11000 26.7 25.48 66.81 0.2293 0.04887

11500 27.0 26.33 68.97 0.2325 0.04885

12000 27.3 27.18 71.12 0.2357 0.04882

12500 27.6 28.00 73.26 0.2389 0.04880

13000 27.9 28.81 75.38 0.2421 0.04878

F350 SRW Crew Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.62 52.13 0.2319 0.04552

8000 24.0 20.64 54.50 0.2370 0.04548

8500 24.3 21.62 56.86 0.2420 0.04545

9000 24.7 22.58 59.20 0.2471 0.04541

9500 25.0 23.52 61.53 0.2521 0.04537

10000 25.3 24.43 63.84 0.2571 0.04533

10500 25.7 25.32 66.14 0.2620 0.04529

11000 26.0 26.19 68.43 0.2669 0.04525

11500 26.3 27.04 70.71 0.2718 0.04522

12000 26.6 27.88 72.97 0.2767 0.04518

12500 27.0 28.69 75.23 0.2815 0.04514

13000 27.3 29.48 77.47 0.2864 0.04511

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.4 19.81 51.09 0.2039 0.04582

8000 23.8 20.85 53.36 0.2073 0.04579

8500 24.1 21.86 55.60 0.2106 0.04577

9000 24.4 22.85 57.83 0.2140 0.04575

9500 24.7 23.81 60.05 0.2173 0.04573

10000 25.0 24.76 62.24 0.2205 0.04571

10500 25.3 25.68 64.43 0.2238 0.04569

11000 25.6 26.58 66.60 0.2270 0.04567

11500 25.9 27.46 68.76 0.2303 0.04565

12000 26.2 28.32 70.91 0.2335 0.04563

12500 26.5 29.16 73.04 0.2367 0.04561

13000 26.8 29.99 75.17 0.2398 0.04559

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.7 19.62 52.13 0.2319 0.04552

8000 24.0 20.64 54.50 0.2370 0.04548

8500 24.3 21.62 56.86 0.2420 0.04545

9000 24.7 22.58 59.20 0.2471 0.04541

9500 25.0 23.52 61.53 0.2521 0.04537

10000 25.3 24.43 63.84 0.2571 0.04533

10500 25.7 25.32 66.14 0.2620 0.04529

11000 26.0 26.19 68.43 0.2669 0.04525

11500 26.3 27.04 70.71 0.2718 0.04522

12000 26.6 27.88 72.97 0.2767 0.04518

12500 27.0 28.69 75.23 0.2815 0.04514

13000 27.3 29.48 77.47 0.2864 0.04511

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 23.4 19.81 51.09 0.2039 0.04582

8000 23.8 20.85 53.36 0.2073 0.04579

8500 24.1 21.86 55.60 0.2106 0.04577

9000 24.4 22.85 57.83 0.2140 0.04575

9500 24.7 23.81 60.05 0.2173 0.04573

10000 25.0 24.76 62.24 0.2205 0.04571

10500 25.3 25.68 64.43 0.2238 0.04569

11000 25.6 26.58 66.60 0.2270 0.04567

11500 25.9 27.46 68.76 0.2303 0.04565

12000 26.2 28.32 70.91 0.2335 0.04563

12500 26.5 29.16 73.04 0.2367 0.04561

13000 26.8 29.99 75.17 0.2398 0.04559

F350 SRW Super Cab Short (6 3/4') 7.3L Gas 10R140 4X4 2020 F250/350 (all variants) LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 52.35 0.2342 0.04885

8000 25.2 19.69 54.72 0.2393 0.04881

8500 25.5 20.65 57.08 0.2444 0.04877

9000 25.8 21.58 59.42 0.2494 0.04873

9500 26.2 22.49 61.75 0.2544 0.04869

10000 26.5 23.37 64.06 0.2594 0.04866

10500 26.8 24.24 66.36 0.2643 0.04862

11000 27.1 25.08 68.65 0.2693 0.04858

11500 27.5 25.91 70.93 0.2742 0.04854

12000 27.8 26.72 73.19 0.2790 0.04851

12500 28.1 27.52 75.45 0.2839 0.04847

13000 28.4 28.30 77.69 0.2887 0.04843



LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.6 18.89 51.31 0.2062 0.04914

8000 24.9 19.89 53.58 0.2096 0.04912

8500 25.2 20.87 55.82 0.2130 0.04910

9000 25.5 21.82 58.05 0.2163 0.04908

9500 25.9 22.75 60.27 0.2196 0.04906

10000 26.2 23.67 62.46 0.2229 0.04904

10500 26.5 24.56 64.65 0.2261 0.04902

11000 26.8 25.43 66.82 0.2294 0.04900

11500 27.1 26.29 68.98 0.2326 0.04897

12000 27.4 27.13 71.13 0.2358 0.04895

12500 27.7 27.96 73.26 0.2390 0.04893

13000 28.0 28.76 75.39 0.2422 0.04891

LT275/65R20 AT OWL PREMIUM D3ICW - Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.8 18.72 52.35 0.2342 0.04885

8000 25.2 19.69 54.72 0.2393 0.04881

8500 25.5 20.65 57.08 0.2444 0.04877

9000 25.8 21.58 59.42 0.2494 0.04873

9500 26.2 22.49 61.75 0.2544 0.04869

10000 26.5 23.37 64.06 0.2594 0.04866

10500 26.8 24.24 66.36 0.2643 0.04862

11000 27.1 25.08 68.65 0.2693 0.04858

11500 27.5 25.91 70.93 0.2742 0.04854

12000 27.8 26.72 73.19 0.2790 0.04851

12500 28.1 27.52 75.45 0.2839 0.04847

13000 28.4 28.30 77.69 0.2887 0.04843

LT275/65R20 AS OWL D3IEX- Michelin 60 psi (f) / 80 psi (r) at 80 psi 7500 24.6 18.89 51.31 0.2062 0.04914

8000 24.9 19.89 53.58 0.2096 0.04912

8500 25.2 20.87 55.82 0.2130 0.04910

9000 25.5 21.82 58.05 0.2163 0.04908

9500 25.9 22.75 60.27 0.2196 0.04906

10000 26.2 23.67 62.46 0.2229 0.04904

10500 26.5 24.56 64.65 0.2261 0.04902

11000 26.8 25.43 66.82 0.2294 0.04900

11500 27.1 26.29 68.98 0.2326 0.04897

12000 27.4 27.13 71.13 0.2358 0.04895

12500 27.7 27.96 73.26 0.2390 0.04893

13000 28.0 28.76 75.39 0.2422 0.04891



Coverage Chart Model Year Program Date Author File Name RDM Version

2020 P558 TRLHP Chart V4 2020 P558 5/8/2019 RMARINCA 2020_P558_TRLHP_V4_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V2 2020 P558 4/17/2019 RMARINCA 2020_P558_TRLHP_V2_RMARINCA.xlsm 46

2020 P558 TRLHP Chart V1 2020 P558 11/1/2018 RMARINCA 2020_P558_TRLHP_V1_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

F-Series Gasoline SRW Incompletes (<=55ft2 max) 6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 38.6 12.03 53.07 1.0340 0.07403

8000 39.0 12.72 55.52 1.0408 0.07398

8500 39.4 13.39 57.97 1.0477 0.07392

9000 39.7 14.05 60.40 1.0545 0.07386

9500 40.1 14.70 62.84 1.0613 0.07381

10000 40.4 15.34 65.26 1.0680 0.07375

10500 40.8 15.96 67.68 1.0748 0.07369

11000 41.1 16.58 70.10 1.0815 0.07364

11500 41.4 17.19 72.51 1.0883 0.07358

12000 41.8 17.78 74.91 1.0950 0.07353

12500 42.1 18.37 77.31 1.1017 0.07347

13000 42.5 18.95 79.70 1.1084 0.07341

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 38.6 12.05 52.69 1.0329 0.07404

8000 38.9 12.74 55.12 1.0397 0.07398

8500 39.3 13.41 57.54 1.0465 0.07393

9000 39.6 14.07 59.96 1.0532 0.07387

9500 40.0 14.72 62.37 1.0600 0.07382

10000 40.3 15.36 64.77 1.0667 0.07376

10500 40.7 15.99 67.17 1.0734 0.07371

11000 41.0 16.61 69.56 1.0800 0.07365

11500 41.4 17.22 71.94 1.0867 0.07359

12000 41.7 17.82 74.33 1.0933 0.07354

12500 42.1 18.41 76.70 1.1000 0.07348

13000 42.4 18.99 79.07 1.1066 0.07343

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 38.5 12.06 52.35 1.0320 0.07405

8000 38.9 12.75 54.76 1.0387 0.07399

8500 39.2 13.43 57.16 1.0454 0.07394

9000 39.6 14.09 59.55 1.0521 0.07388

9500 39.9 14.75 61.94 1.0588 0.07383

10000 40.3 15.39 64.32 1.0654 0.07377

10500 40.6 16.02 66.70 1.0720 0.07372

11000 41.0 16.64 69.07 1.0787 0.07366

11500 41.3 17.25 71.43 1.0853 0.07361

12000 41.6 17.85 73.79 1.0919 0.07355

12500 42.0 18.45 76.15 1.0984 0.07350

13000 42.3 19.03 78.50 1.1050 0.07344

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 38.6 12.05 53.42 1.0132 0.07417

8000 38.9 12.73 55.81 1.0189 0.07413

8500 39.3 13.41 58.18 1.0247 0.07408

9000 39.6 14.08 60.55 1.0304 0.07403

9500 40.0 14.74 62.90 1.0361 0.07398

10000 40.3 15.38 65.24 1.0417 0.07393

10500 40.6 16.02 67.58 1.0473 0.07388

11000 41.0 16.64 69.90 1.0530 0.07383

11500 41.3 17.26 72.22 1.0585 0.07378

12000 41.6 17.87 74.52 1.0641 0.07374

12500 41.9 18.46 76.82 1.0697 0.07369

13000 42.3 19.05 79.12 1.0752 0.07364

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 38.6 12.06 53.09 1.0124 0.07418

8000 38.9 12.75 55.46 1.0181 0.07413

8500 39.2 13.43 57.81 1.0238 0.07408

9000 39.6 14.10 60.16 1.0295 0.07403

9500 39.9 14.76 62.49 1.0351 0.07399

10000 40.2 15.40 64.82 1.0407 0.07394

10500 40.6 16.04 67.13 1.0463 0.07389

11000 40.9 16.67 69.44 1.0518 0.07384

11500 41.2 17.29 71.73 1.0574 0.07379

12000 41.5 17.90 74.02 1.0629 0.07375

12500 41.9 18.50 76.30 1.0684 0.07370

13000 42.2 19.09 78.57 1.0739 0.07365

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 38.5 12.09 52.52 1.0110 0.07419

Single Roll Dynamometer Settings

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2020 P558 3 Month Chart (4x4 Configurations)
Comments

Updated Brake Drag and Aero values, only 4x4 configurations.

MCP values updated to 10R140 transmission for 4X4 configurations (specific 

10.5" / Dana 275-300 Axle) and Brake Drag values updated (data from physical 

testing). New Tire for 20MY (Goodyear AT BSW LT285/75R18) updated to DV 

values, tire may be resoruced and change by TT build. Coefficients will be 

confirmed by 3 Month Chart.

Surrogate data from 6R140 used for 10R140 transmission, nominal values used 

for Brake Drag and new 18" Goodyear data uses target values, updated data will 

be available for 3 Month Chart. 10R transmission requires Special Mode for 

coastdown testing.



8000 38.8 12.78 54.86 1.0167 0.07415

8500 39.1 13.46 57.18 1.0223 0.07410

9000 39.5 14.13 59.49 1.0278 0.07405

9500 39.8 14.80 61.79 1.0334 0.07400

10000 40.1 15.45 64.07 1.0389 0.07395

10500 40.4 16.09 66.35 1.0444 0.07391

11000 40.8 16.72 68.63 1.0499 0.07386

11500 41.1 17.34 70.89 1.0553 0.07381

12000 41.4 17.95 73.14 1.0608 0.07376

12500 41.7 18.55 75.39 1.0662 0.07372

13000 42.1 19.15 77.63 1.0716 0.07367

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 38.5 12.08 50.90 1.0474 0.07418

8000 38.8 12.78 53.12 1.0547 0.07413

8500 39.2 13.46 55.32 1.0620 0.07409

9000 39.5 14.13 57.51 1.0693 0.07404

9500 39.8 14.79 59.69 1.0766 0.07400

10000 40.1 15.45 61.86 1.0838 0.07395

10500 40.4 16.09 64.02 1.0910 0.07391

11000 40.8 16.72 66.17 1.0981 0.07386

11500 41.1 17.34 68.31 1.1052 0.07382

12000 41.4 17.96 70.45 1.1123 0.07378

12500 41.7 18.56 72.58 1.1194 0.07373

13000 42.0 19.16 74.69 1.1264 0.07369

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 38.5 12.09 50.67 1.0466 0.07418

8000 38.8 12.79 52.87 1.0539 0.07414

8500 39.1 13.47 55.05 1.0612 0.07409

9000 39.4 14.15 57.23 1.0684 0.07405

9500 39.8 14.81 59.40 1.0756 0.07400

10000 40.1 15.46 61.55 1.0828 0.07396

10500 40.4 16.11 63.70 1.0899 0.07391

11000 40.7 16.74 65.84 1.0970 0.07387

11500 41.0 17.37 67.97 1.1041 0.07383

12000 41.3 17.98 70.09 1.1111 0.07378

12500 41.7 18.59 72.20 1.1182 0.07374

13000 42.0 19.18 74.31 1.1252 0.07370

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 38.4 12.10 50.45 1.0459 0.07419

8000 38.8 12.80 52.64 1.0531 0.07414

8500 39.1 13.48 54.81 1.0604 0.07410

9000 39.4 14.16 56.98 1.0675 0.07405

9500 39.7 14.82 59.13 1.0747 0.07401

10000 40.0 15.48 61.27 1.0818 0.07396

10500 40.4 16.12 63.41 1.0889 0.07392

11000 40.7 16.76 65.53 1.0960 0.07388

11500 41.0 17.39 67.65 1.1030 0.07383

12000 41.3 18.00 69.75 1.1100 0.07379

12500 41.6 18.61 71.85 1.1170 0.07375

13000 41.9 19.21 73.95 1.1240 0.07370

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 46.6 9.99 54.58 1.0501 0.09688

8000 46.9 10.58 57.03 1.0569 0.09682

8500 47.3 11.15 59.48 1.0637 0.09677

9000 47.6 11.72 61.92 1.0705 0.09671

9500 48.0 12.28 64.35 1.0773 0.09665

10000 48.3 12.83 66.78 1.0841 0.09660

10500 48.7 13.37 69.20 1.0909 0.09654

11000 49.0 13.91 71.61 1.0976 0.09649

11500 49.4 14.44 74.02 1.1043 0.09643

12000 49.7 14.96 76.42 1.1111 0.09637

12500 50.1 15.47 78.82 1.1178 0.09632

13000 50.4 15.98 81.22 1.1244 0.09626

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 46.5 10.00 54.21 1.0490 0.09689

8000 46.9 10.59 56.64 1.0558 0.09683

8500 47.2 11.17 59.06 1.0626 0.09678

9000 47.6 11.74 61.47 1.0693 0.09672

9500 47.9 12.30 63.88 1.0760 0.09666

10000 48.3 12.85 66.28 1.0827 0.09661

10500 48.6 13.39 68.68 1.0894 0.09655

11000 49.0 13.93 71.07 1.0961 0.09650

11500 49.3 14.46 73.46 1.1028 0.09644

12000 49.6 14.99 75.84 1.1094 0.09639

12500 50.0 15.50 78.22 1.1161 0.09633

13000 50.3 16.01 80.59 1.1227 0.09628

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 46.5 10.01 53.87 1.0481 0.09690

8000 46.8 10.60 56.28 1.0548 0.09684

8500 47.2 11.18 58.68 1.0615 0.09679

9000 47.5 11.75 61.07 1.0682 0.09673

9500 47.8 12.31 63.46 1.0748 0.09667

10000 48.2 12.87 65.84 1.0815 0.09662

10500 48.5 13.41 68.21 1.0881 0.09656

11000 48.9 13.95 70.58 1.0947 0.09651

11500 49.2 14.49 72.95 1.1013 0.09645



12000 49.6 15.01 75.31 1.1079 0.09640

12500 49.9 15.53 77.66 1.1145 0.09634

13000 50.2 16.04 80.01 1.1211 0.09629

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 46.5 10.00 54.93 1.0293 0.09702

8000 46.9 10.59 57.32 1.0350 0.09697

8500 47.2 11.17 59.70 1.0408 0.09692

9000 47.5 11.74 62.06 1.0465 0.09687

9500 47.9 12.30 64.41 1.0521 0.09683

10000 48.2 12.86 66.76 1.0578 0.09678

10500 48.5 13.41 69.09 1.0634 0.09673

11000 48.9 13.95 71.41 1.0690 0.09668

11500 49.2 14.49 73.73 1.0746 0.09663

12000 49.5 15.02 76.04 1.0802 0.09658

12500 49.9 15.54 78.34 1.0857 0.09654

13000 50.2 16.05 80.63 1.0913 0.09649

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 46.5 10.01 54.61 1.0285 0.09703

8000 46.8 10.60 56.97 1.0342 0.09698

8500 47.2 11.18 59.33 1.0399 0.09693

9000 47.5 11.75 61.67 1.0455 0.09688

9500 47.8 12.32 64.01 1.0512 0.09683

10000 48.2 12.88 66.33 1.0568 0.09679

10500 48.5 13.43 68.64 1.0623 0.09674

11000 48.8 13.97 70.95 1.0679 0.09669

11500 49.1 14.51 73.25 1.0734 0.09664

12000 49.5 15.04 75.54 1.0790 0.09659

12500 49.8 15.56 77.82 1.0845 0.09655

13000 50.1 16.08 80.09 1.0900 0.09650

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 46.4 10.03 54.04 1.0271 0.09704

8000 46.7 10.62 56.37 1.0327 0.09699

8500 47.1 11.20 58.69 1.0383 0.09694

9000 47.4 11.78 61.00 1.0439 0.09690

9500 47.7 12.35 63.30 1.0494 0.09685

10000 48.0 12.91 65.59 1.0550 0.09680

10500 48.4 13.46 67.87 1.0605 0.09675

11000 48.7 14.01 70.14 1.0660 0.09671

11500 49.0 14.55 72.40 1.0714 0.09666

12000 49.3 15.08 74.66 1.0769 0.09661

12500 49.7 15.60 76.91 1.0823 0.09657

13000 50.0 16.12 79.15 1.0877 0.09652

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 46.4 10.02 52.42 1.0634 0.09703

8000 46.7 10.62 54.63 1.0708 0.09698

8500 47.1 11.20 56.83 1.0781 0.09693

9000 47.4 11.78 59.02 1.0854 0.09689

9500 47.7 12.35 61.20 1.0926 0.09684

10000 48.0 12.91 63.37 1.0999 0.09680

10500 48.4 13.46 65.53 1.1070 0.09676

11000 48.7 14.01 67.69 1.1142 0.09671

11500 49.0 14.55 69.83 1.1213 0.09667

12000 49.3 15.08 71.96 1.1284 0.09662

12500 49.6 15.61 74.09 1.1355 0.09658

13000 50.0 16.13 76.21 1.1425 0.09654

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 46.4 10.03 52.18 1.0627 0.09703

8000 46.7 10.62 54.38 1.0700 0.09699

8500 47.0 11.21 56.57 1.0772 0.09694

9000 47.4 11.79 58.75 1.0845 0.09690

9500 47.7 12.36 60.91 1.0917 0.09685

10000 48.0 12.92 63.07 1.0988 0.09681

10500 48.3 13.47 65.21 1.1060 0.09676

11000 48.6 14.02 67.35 1.1131 0.09672

11500 49.0 14.56 69.48 1.1202 0.09667

12000 49.3 15.10 71.60 1.1272 0.09663

12500 49.6 15.63 73.71 1.1342 0.09659

13000 49.9 16.15 75.82 1.1412 0.09654

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 46.4 10.04 51.96 1.0619 0.09703

8000 46.7 10.63 54.15 1.0692 0.09699

8500 47.0 11.22 56.33 1.0764 0.09695

9000 47.3 11.80 58.49 1.0836 0.09690

9500 47.6 12.37 60.64 1.0908 0.09686

10000 48.0 12.93 62.79 1.0979 0.09681

10500 48.3 13.49 64.92 1.1050 0.09677

11000 48.6 14.04 67.04 1.1121 0.09672

11500 48.9 14.58 69.16 1.1191 0.09668

12000 49.2 15.11 71.27 1.1261 0.09664

12500 49.5 15.64 73.37 1.1331 0.09659

13000 49.8 16.17 75.46 1.1400 0.09655

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 6R100 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 53.8 8.66 55.96 1.0646 0.11761

8000 54.1 9.17 58.41 1.0715 0.11756

8500 54.5 9.68 60.85 1.0783 0.11750

9000 54.8 10.19 63.29 1.0851 0.11744

9500 55.2 10.68 65.72 1.0919 0.11739



10000 55.5 11.17 68.15 1.0987 0.11733

10500 55.9 11.66 70.57 1.1055 0.11727

11000 56.2 12.14 72.98 1.1122 0.11722

11500 56.6 12.61 75.39 1.1189 0.11716

12000 56.9 13.08 77.80 1.1256 0.11711

12500 57.3 13.54 80.20 1.1323 0.11705

13000 57.6 13.99 82.59 1.1390 0.11700

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 53.7 8.67 55.58 1.0636 0.11762

8000 54.1 9.18 58.01 1.0704 0.11757

8500 54.4 9.69 60.43 1.0771 0.11751

9000 54.8 10.20 62.85 1.0839 0.11745

9500 55.1 10.70 65.26 1.0906 0.11740

10000 55.4 11.19 67.66 1.0973 0.11734

10500 55.8 11.67 70.06 1.1040 0.11729

11000 56.1 12.15 72.45 1.1107 0.11723

11500 56.5 12.63 74.83 1.1174 0.11718

12000 56.8 13.10 77.21 1.1240 0.11712

12500 57.2 13.56 79.59 1.1306 0.11706

13000 57.5 14.02 81.96 1.1373 0.11701

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 53.7 8.67 55.24 1.0627 0.11763

8000 54.0 9.19 57.65 1.0694 0.11757

8500 54.4 9.70 60.05 1.0761 0.11752

9000 54.7 10.21 62.44 1.0828 0.11746

9500 55.0 10.71 64.83 1.0894 0.11741

10000 55.4 11.20 67.21 1.0961 0.11735

10500 55.7 11.69 69.59 1.1027 0.11730

11000 56.1 12.17 71.96 1.1093 0.11724

11500 56.4 12.64 74.32 1.1159 0.11719

12000 56.8 13.11 76.68 1.1225 0.11713

12500 57.1 13.58 79.04 1.1291 0.11708

13000 57.4 14.04 81.39 1.1357 0.11702

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 53.7 8.66 56.31 1.0438 0.11776

8000 54.1 9.18 58.69 1.0496 0.11771

8500 54.4 9.70 61.07 1.0553 0.11766

9000 54.7 10.20 63.43 1.0610 0.11761

9500 55.1 10.70 65.79 1.0667 0.11756

10000 55.4 11.20 68.13 1.0724 0.11751

10500 55.7 11.69 70.46 1.0780 0.11746

11000 56.1 12.17 72.79 1.0836 0.11741

11500 56.4 12.65 75.10 1.0892 0.11736

12000 56.7 13.12 77.41 1.0948 0.11732

12500 57.1 13.59 79.71 1.1003 0.11727

13000 57.4 14.05 82.00 1.1058 0.11722

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 53.7 8.67 55.98 1.0431 0.11776

8000 54.0 9.19 58.35 1.0488 0.11771

8500 54.3 9.71 60.70 1.0545 0.11766

9000 54.7 10.21 63.05 1.0601 0.11762

9500 55.0 10.71 65.38 1.0657 0.11757

10000 55.3 11.21 67.71 1.0713 0.11752

10500 55.7 11.70 70.02 1.0769 0.11747

11000 56.0 12.18 72.32 1.0825 0.11742

11500 56.3 12.66 74.62 1.0880 0.11737

12000 56.7 13.14 76.91 1.0936 0.11733

12500 57.0 13.60 79.19 1.0991 0.11728

13000 57.3 14.07 81.46 1.1045 0.11723

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 53.6 8.69 55.41 1.0417 0.11777

8000 53.9 9.21 57.74 1.0473 0.11773

8500 54.3 9.72 60.06 1.0529 0.11768

9000 54.6 10.23 62.37 1.0585 0.11763

9500 54.9 10.73 64.67 1.0640 0.11758

10000 55.2 11.23 66.96 1.0696 0.11753

10500 55.6 11.72 69.24 1.0751 0.11749

11000 55.9 12.21 71.52 1.0805 0.11744

11500 56.2 12.69 73.78 1.0860 0.11739

12000 56.5 13.17 76.03 1.0914 0.11734

12500 56.8 13.64 78.28 1.0969 0.11730

13000 57.2 14.10 80.52 1.1023 0.11725

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 53.6 8.68 53.79 1.0780 0.11776

8000 53.9 9.20 56.01 1.0854 0.11771

8500 54.3 9.72 58.21 1.0927 0.11767

9000 54.6 10.23 60.40 1.1000 0.11762

9500 54.9 10.73 62.58 1.1072 0.11758

10000 55.2 11.23 64.75 1.1144 0.11753

10500 55.6 11.72 66.91 1.1216 0.11749

11000 55.9 12.21 69.06 1.1288 0.11744

11500 56.2 12.69 71.20 1.1359 0.11740

12000 56.5 13.17 73.34 1.1430 0.11736

12500 56.8 13.64 75.46 1.1501 0.11731

13000 57.1 14.11 77.58 1.1571 0.11727

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 53.6 8.69 53.56 1.0772 0.11776



8000 53.9 9.21 55.76 1.0845 0.11772

8500 54.2 9.73 57.94 1.0918 0.11767

9000 54.6 10.24 60.12 1.0991 0.11763

9500 54.9 10.74 62.29 1.1063 0.11758

10000 55.2 11.24 64.44 1.1134 0.11754

10500 55.5 11.73 66.59 1.1206 0.11750

11000 55.8 12.22 68.73 1.1277 0.11745

11500 56.1 12.70 70.85 1.1347 0.11741

12000 56.5 13.18 72.98 1.1418 0.11736

12500 56.8 13.65 75.09 1.1488 0.11732

13000 57.1 14.12 77.19 1.1558 0.11728

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 53.5 8.69 53.34 1.0765 0.11777

8000 53.9 9.22 55.53 1.0838 0.11772

8500 54.2 9.73 57.70 1.0910 0.11768

9000 54.5 10.25 59.86 1.0982 0.11763

9500 54.8 10.75 62.02 1.1054 0.11759

10000 55.2 11.25 64.16 1.1125 0.11755

10500 55.5 11.74 66.29 1.1196 0.11750

11000 55.8 12.23 68.42 1.1266 0.11746

11500 56.1 12.72 70.53 1.1337 0.11741

12000 56.4 13.19 72.64 1.1407 0.11737

12500 56.7 13.67 74.74 1.1477 0.11733

13000 57.0 14.14 76.84 1.1546 0.11728

F-Series Gasoline SRW Incompletes (<=55ft2 max) 6.2L Gas 6R100* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 39.5 11.78 57.39 1.0834 0.07381

8000 39.8 12.45 59.76 1.0938 0.07373

8500 40.2 13.11 62.12 1.1040 0.07366

9000 40.5 13.75 64.45 1.1141 0.07358

9500 40.9 14.39 66.76 1.1242 0.07351

10000 41.2 15.02 69.04 1.1341 0.07344

10500 41.6 15.64 71.31 1.1440 0.07336

11000 41.9 16.25 73.56 1.1538 0.07329

11500 42.3 16.85 75.79 1.1635 0.07322

12000 42.6 17.45 78.01 1.1731 0.07315

12500 42.9 18.03 80.21 1.1827 0.07308

13000 43.3 18.61 82.40 1.1922 0.07301

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 39.4 11.80 56.91 1.0814 0.07382

8000 39.8 12.47 59.27 1.0916 0.07375

8500 40.1 13.13 61.59 1.1017 0.07367

9000 40.5 13.78 63.90 1.1118 0.07360

9500 40.8 14.42 66.18 1.1217 0.07353

10000 41.2 15.05 68.44 1.1315 0.07346

10500 41.5 15.68 70.69 1.1413 0.07338

11000 41.8 16.29 72.91 1.1509 0.07331

11500 42.2 16.89 75.12 1.1605 0.07324

12000 42.5 17.49 77.31 1.1701 0.07317

12500 42.8 18.08 79.49 1.1795 0.07310

13000 43.2 18.65 81.65 1.1889 0.07304

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 39.3 11.84 56.49 1.0740 0.07371

8000 39.7 12.50 59.12 1.0881 0.07359

8500 40.1 13.15 61.73 1.1021 0.07348

9000 40.5 13.78 64.33 1.1160 0.07337

9500 40.9 14.40 66.92 1.1299 0.07325

10000 41.3 15.01 69.50 1.1437 0.07314

10500 41.7 15.61 72.07 1.1575 0.07303

11000 42.1 16.20 74.63 1.1712 0.07291

11500 42.5 16.78 77.18 1.1848 0.07280

12000 42.9 17.34 79.73 1.1985 0.07269

12500 43.2 17.90 82.26 1.2120 0.07258

13000 43.6 18.45 84.79 1.2256 0.07247

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 39.3 11.84 56.49 1.0740 0.07371

8000 39.7 12.50 59.12 1.0881 0.07359

8500 40.1 13.15 61.73 1.1021 0.07348

9000 40.5 13.78 64.33 1.1160 0.07337

9500 40.9 14.40 66.92 1.1299 0.07325

10000 41.3 15.01 69.50 1.1437 0.07314

10500 41.7 15.61 72.07 1.1575 0.07303

11000 42.1 16.20 74.63 1.1712 0.07291

11500 42.5 16.78 77.18 1.1848 0.07280

12000 42.9 17.34 79.73 1.1985 0.07269

12500 43.2 17.90 82.26 1.2120 0.07258

13000 43.6 18.45 84.79 1.2256 0.07247

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 6R100* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 47.4 9.81 58.90 1.0995 0.09666

8000 47.8 10.39 61.28 1.1099 0.09658

8500 48.1 10.95 63.63 1.1201 0.09650

9000 48.5 11.51 65.96 1.1302 0.09643

9500 48.8 12.06 68.27 1.1403 0.09636

10000 49.2 12.61 70.56 1.1502 0.09628

10500 49.5 13.15 72.83 1.1601 0.09621

11000 49.9 13.68 75.08 1.1698 0.09614

11500 50.2 14.20 77.31 1.1795 0.09607



12000 50.5 14.72 79.52 1.1892 0.09600

12500 50.9 15.23 81.73 1.1987 0.09593

13000 51.2 15.74 83.91 1.2082 0.09586

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 47.3 9.83 58.43 1.0975 0.09667

8000 47.7 10.40 60.78 1.1077 0.09660

8500 48.0 10.97 63.11 1.1178 0.09652

9000 48.4 11.53 65.41 1.1278 0.09645

9500 48.7 12.09 67.70 1.1378 0.09638

10000 49.1 12.63 69.96 1.1476 0.09630

10500 49.4 13.17 72.20 1.1573 0.09623

11000 49.8 13.70 74.43 1.1670 0.09616

11500 50.1 14.23 76.64 1.1766 0.09609

12000 50.4 14.75 78.83 1.1861 0.09602

12500 50.8 15.26 81.00 1.1956 0.09595

13000 51.1 15.77 83.16 1.2050 0.09588

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 47.2 9.86 58.00 1.0901 0.09656

8000 47.6 10.43 60.63 1.1042 0.09644

8500 48.0 10.98 63.24 1.1182 0.09633

9000 48.4 11.53 65.85 1.1321 0.09621

9500 48.8 12.07 68.44 1.1460 0.09610

10000 49.2 12.60 71.02 1.1598 0.09599

10500 49.6 13.13 73.59 1.1735 0.09587

11000 50.0 13.64 76.15 1.1873 0.09576

11500 50.4 14.15 78.70 1.2009 0.09565

12000 50.8 14.65 81.24 1.2145 0.09554

12500 51.2 15.14 83.78 1.2281 0.09542

13000 51.6 15.63 86.30 1.2417 0.09531

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 47.2 9.86 58.00 1.0901 0.09656

8000 47.6 10.43 60.63 1.1042 0.09644

8500 48.0 10.98 63.24 1.1182 0.09633

9000 48.4 11.53 65.85 1.1321 0.09621

9500 48.8 12.07 68.44 1.1460 0.09610

10000 49.2 12.60 71.02 1.1598 0.09599

10500 49.6 13.13 73.59 1.1735 0.09587

11000 50.0 13.64 76.15 1.1873 0.09576

11500 50.4 14.15 78.70 1.2009 0.09565

12000 50.8 14.65 81.24 1.2145 0.09554

12500 51.2 15.14 83.78 1.2281 0.09542

13000 51.6 15.63 86.30 1.2417 0.09531

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 6R100* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 75 psi (r) 7500 54.6 8.52 60.27 1.1141 0.11739

8000 55.0 9.03 62.65 1.1244 0.11731

8500 55.3 9.53 65.01 1.1347 0.11724

9000 55.7 10.03 67.34 1.1448 0.11716

9500 56.0 10.52 69.64 1.1548 0.11709

10000 56.4 11.01 71.93 1.1648 0.11702

10500 56.7 11.48 74.20 1.1746 0.11695

11000 57.0 11.96 76.45 1.1844 0.11687

11500 57.4 12.43 78.68 1.1941 0.11680

12000 57.7 12.89 80.90 1.2038 0.11673

12500 58.1 13.35 83.10 1.2133 0.11666

13000 58.4 13.80 85.28 1.2228 0.11659

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 75 psi (r) 7500 54.5 8.54 59.80 1.1120 0.11740

8000 54.9 9.05 62.15 1.1223 0.11733

8500 55.2 9.55 64.48 1.1324 0.11725

9000 55.6 10.05 66.79 1.1424 0.11718

9500 55.9 10.54 69.07 1.1523 0.11711

10000 56.3 11.02 71.33 1.1622 0.11704

10500 56.6 11.50 73.58 1.1719 0.11697

11000 56.9 11.98 75.80 1.1816 0.11689

11500 57.3 12.45 78.01 1.1912 0.11682

12000 57.6 12.92 80.20 1.2007 0.11675

12500 57.9 13.38 82.38 1.2102 0.11669

13000 58.3 13.83 84.54 1.2196 0.11662

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 65 psi (r) 7500 54.4 8.56 59.38 1.1047 0.11729

8000 54.8 9.06 62.00 1.1187 0.11718

8500 55.2 9.56 64.62 1.1327 0.11706

9000 55.6 10.04 67.22 1.1467 0.11695

9500 56.0 10.53 69.81 1.1605 0.11683

10000 56.4 11.00 72.39 1.1744 0.11672

10500 56.8 11.47 74.96 1.1881 0.11661

11000 57.2 11.93 77.52 1.2018 0.11649

11500 57.6 12.39 80.07 1.2155 0.11638

12000 58.0 12.84 82.62 1.2291 0.11627

12500 58.4 13.28 85.15 1.2427 0.11616

13000 58.7 13.72 87.68 1.2562 0.11605

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 65 psi (r) 7500 54.4 8.56 59.38 1.1047 0.11729

8000 54.8 9.06 62.00 1.1187 0.11718

8500 55.2 9.56 64.62 1.1327 0.11706

9000 55.6 10.04 67.22 1.1467 0.11695

9500 56.0 10.53 69.81 1.1605 0.11683



10000 56.4 11.00 72.39 1.1744 0.11672

10500 56.8 11.47 74.96 1.1881 0.11661

11000 57.2 11.93 77.52 1.2018 0.11649

11500 57.6 12.39 80.07 1.2155 0.11638

12000 58.0 12.84 82.62 1.2291 0.11627

12500 58.4 13.28 85.15 1.2427 0.11616

13000 58.7 13.72 87.68 1.2562 0.11605

F-Series Gasoline SRW Incompletes (<=55ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 36.0 12.91 54.65 0.2931 0.08040

8000 36.4 13.63 57.16 0.3001 0.08035

8500 36.8 14.34 59.66 0.3071 0.08029

9000 37.1 15.03 62.15 0.3140 0.08023

9500 37.5 15.71 64.64 0.3210 0.08017

10000 37.8 16.38 67.12 0.3279 0.08012

10500 38.2 17.04 69.59 0.3348 0.08006

11000 38.6 17.68 72.06 0.3417 0.08000

11500 38.9 18.32 74.53 0.3486 0.07994

12000 39.3 18.94 76.99 0.3554 0.07989

12500 39.6 19.55 79.44 0.3623 0.07983

13000 40.0 20.15 81.89 0.3691 0.07977

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 36.0 12.93 54.31 0.2921 0.08041

8000 36.4 13.65 56.80 0.2991 0.08035

8500 36.7 14.36 59.28 0.3060 0.08030

9000 37.1 15.06 61.75 0.3129 0.08024

9500 37.4 15.74 64.21 0.3198 0.08018

10000 37.8 16.41 66.67 0.3266 0.08013

10500 38.1 17.07 69.13 0.3335 0.08007

11000 38.5 17.72 71.57 0.3403 0.08001

11500 38.8 18.35 74.01 0.3471 0.07996

12000 39.2 18.98 76.45 0.3539 0.07990

12500 39.5 19.59 78.88 0.3607 0.07984

13000 39.9 20.19 81.31 0.3675 0.07979

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 36.0 12.91 54.57 0.2928 0.08041

8000 36.4 13.63 57.08 0.2998 0.08035

8500 36.8 14.34 59.57 0.3068 0.08029

9000 37.1 15.04 62.06 0.3138 0.08023

9500 37.5 15.72 64.54 0.3207 0.08018

10000 37.8 16.39 67.02 0.3276 0.08012

10500 38.2 17.05 69.49 0.3345 0.08006

11000 38.5 17.69 71.95 0.3414 0.08000

11500 38.9 18.32 74.41 0.3482 0.07995

12000 39.2 18.95 76.86 0.3551 0.07989

12500 39.6 19.56 79.31 0.3619 0.07983

13000 40.0 20.16 81.75 0.3687 0.07978

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 36.0 12.93 54.20 0.2918 0.08041

8000 36.3 13.66 56.68 0.2987 0.08036

8500 36.7 14.37 59.15 0.3056 0.08030

9000 37.0 15.06 61.62 0.3125 0.08024

9500 37.4 15.75 64.07 0.3194 0.08019

10000 37.8 16.42 66.53 0.3262 0.08013

10500 38.1 17.08 68.97 0.3331 0.08007

11000 38.5 17.73 71.41 0.3399 0.08002

11500 38.8 18.36 73.85 0.3467 0.07996

12000 39.2 18.99 76.28 0.3535 0.07990

12500 39.5 19.60 78.70 0.3602 0.07985

13000 39.9 20.21 81.12 0.3670 0.07979

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 35.9 12.95 53.86 0.2909 0.08042

8000 36.3 13.68 56.32 0.2977 0.08037

8500 36.6 14.39 58.77 0.3046 0.08031

9000 37.0 15.09 61.21 0.3114 0.08025

9500 37.3 15.77 63.65 0.3182 0.08020

10000 37.7 16.45 66.08 0.3250 0.08014

10500 38.0 17.11 68.50 0.3317 0.08008

11000 38.4 17.76 70.92 0.3385 0.08003

11500 38.7 18.40 73.34 0.3452 0.07997

12000 39.1 19.03 75.74 0.3520 0.07992

12500 39.4 19.64 78.15 0.3587 0.07986

13000 39.8 20.25 80.55 0.3654 0.07980

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 35.9 12.95 53.78 0.2906 0.08042

8000 36.3 13.68 56.24 0.2975 0.08037

8500 36.6 14.39 58.68 0.3043 0.08031

9000 37.0 15.09 61.12 0.3111 0.08025

9500 37.3 15.78 63.55 0.3179 0.08020

10000 37.7 16.46 65.98 0.3247 0.08014

10500 38.0 17.12 68.40 0.3314 0.08009

11000 38.4 17.77 70.81 0.3382 0.08003

11500 38.7 18.41 73.22 0.3449 0.07997

12000 39.1 19.03 75.62 0.3516 0.07992

12500 39.4 19.65 78.02 0.3583 0.07986

13000 39.8 20.26 80.42 0.3650 0.07981

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 35.9 12.97 53.41 0.2896 0.08043



8000 36.2 13.70 55.84 0.2964 0.08038

8500 36.6 14.42 58.26 0.3031 0.08032

9000 36.9 15.12 60.67 0.3099 0.08026

9500 37.3 15.81 63.08 0.3166 0.08021

10000 37.6 16.49 65.49 0.3233 0.08015

10500 38.0 17.15 67.88 0.3300 0.08010

11000 38.3 17.80 70.27 0.3367 0.08004

11500 38.6 18.45 72.66 0.3433 0.07999

12000 39.0 19.08 75.04 0.3500 0.07993

12500 39.3 19.70 77.42 0.3566 0.07988

13000 39.7 20.31 79.79 0.3633 0.07982

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 35.8 12.99 53.07 0.2886 0.08044

8000 36.2 13.72 55.48 0.2954 0.08039

8500 36.5 14.44 57.88 0.3021 0.08033

9000 36.9 15.14 60.27 0.3088 0.08027

9500 37.2 15.84 62.66 0.3154 0.08022

10000 37.5 16.52 65.04 0.3221 0.08016

10500 37.9 17.18 67.41 0.3287 0.08011

11000 38.2 17.84 69.78 0.3353 0.08005

11500 38.6 18.48 72.15 0.3419 0.08000

12000 38.9 19.12 74.51 0.3485 0.07994

12500 39.2 19.74 76.86 0.3551 0.07989

13000 39.6 20.35 79.21 0.3617 0.07984

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 35.9 12.96 54.14 0.2762 0.08048

8000 36.2 13.70 56.53 0.2819 0.08043

8500 36.6 14.42 58.91 0.2877 0.08038

9000 36.9 15.12 61.27 0.2934 0.08034

9500 37.2 15.82 63.62 0.2991 0.08029

10000 37.6 16.50 65.97 0.3047 0.08024

10500 37.9 17.17 68.30 0.3103 0.08019

11000 38.2 17.83 70.63 0.3159 0.08014

11500 38.6 18.48 72.94 0.3215 0.08009

12000 38.9 19.12 75.25 0.3271 0.08004

12500 39.2 19.75 77.55 0.3327 0.08000

13000 39.6 20.37 79.84 0.3382 0.07995

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 35.8 12.98 53.82 0.2754 0.08049

8000 36.2 13.71 56.19 0.2811 0.08044

8500 36.5 14.44 58.54 0.2868 0.08039

9000 36.8 15.15 60.89 0.2924 0.08034

9500 37.2 15.84 63.22 0.2981 0.08029

10000 37.5 16.53 65.54 0.3037 0.08025

10500 37.8 17.20 67.86 0.3093 0.08020

11000 38.2 17.86 70.16 0.3148 0.08015

11500 38.5 18.51 72.46 0.3204 0.08010

12000 38.8 19.16 74.75 0.3259 0.08005

12500 39.2 19.79 77.03 0.3314 0.08001

13000 39.5 20.41 79.30 0.3369 0.07996

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 35.8 13.01 53.25 0.2740 0.08050

8000 36.1 13.75 55.58 0.2796 0.08045

8500 36.4 14.47 57.90 0.2852 0.08041

9000 36.8 15.19 60.21 0.2908 0.08036

9500 37.1 15.89 62.51 0.2964 0.08031

10000 37.4 16.57 64.80 0.3019 0.08026

10500 37.7 17.25 67.08 0.3074 0.08021

11000 38.1 17.92 69.35 0.3129 0.08017

11500 38.4 18.57 71.62 0.3183 0.08012

12000 38.7 19.22 73.87 0.3238 0.08007

12500 39.0 19.85 76.12 0.3292 0.08003

13000 39.3 20.48 78.36 0.3346 0.07998

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 44.0 10.59 56.17 0.3091 0.10325

8000 44.3 11.20 58.67 0.3161 0.10319

8500 44.7 11.80 61.17 0.3231 0.10314

9000 45.0 12.40 63.67 0.3301 0.10308

9500 45.4 12.98 66.15 0.3370 0.10302

10000 45.8 13.56 68.63 0.3440 0.10296

10500 46.1 14.12 71.11 0.3509 0.10291

11000 46.5 14.68 73.58 0.3578 0.10285

11500 46.8 15.23 76.04 0.3646 0.10279

12000 47.2 15.77 78.50 0.3715 0.10273

12500 47.5 16.30 80.95 0.3784 0.10268

13000 47.9 16.83 83.40 0.3852 0.10262

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 43.9 10.60 55.83 0.3082 0.10326

8000 44.3 11.21 58.31 0.3151 0.10320

8500 44.6 11.82 60.79 0.3221 0.10314

9000 45.0 12.41 63.26 0.3290 0.10309

9500 45.3 13.00 65.73 0.3358 0.10303

10000 45.7 13.57 68.19 0.3427 0.10297

10500 46.1 14.14 70.64 0.3496 0.10292

11000 46.4 14.70 73.09 0.3564 0.10286

11500 46.8 15.25 75.53 0.3632 0.10280



12000 47.1 15.79 77.97 0.3700 0.10275

12500 47.5 16.33 80.40 0.3768 0.10269

13000 47.8 16.86 82.83 0.3836 0.10263

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 44.0 10.59 56.09 0.3089 0.10325

8000 44.3 11.20 58.59 0.3159 0.10320

8500 44.7 11.81 61.09 0.3229 0.10314

9000 45.0 12.40 63.57 0.3298 0.10308

9500 45.4 12.98 66.06 0.3368 0.10302

10000 45.8 13.56 68.53 0.3437 0.10297

10500 46.1 14.13 71.00 0.3506 0.10291

11000 46.5 14.68 73.46 0.3574 0.10285

11500 46.8 15.23 75.92 0.3643 0.10279

12000 47.2 15.77 78.38 0.3712 0.10274

12500 47.5 16.31 80.83 0.3780 0.10268

13000 47.9 16.84 83.27 0.3848 0.10262

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 43.9 10.60 55.71 0.3079 0.10326

8000 44.3 11.22 58.19 0.3148 0.10321

8500 44.6 11.82 60.67 0.3217 0.10315

9000 45.0 12.42 63.13 0.3286 0.10309

9500 45.3 13.00 65.59 0.3354 0.10303

10000 45.7 13.58 68.04 0.3423 0.10298

10500 46.0 14.15 70.49 0.3491 0.10292

11000 46.4 14.71 72.93 0.3559 0.10286

11500 46.7 15.26 75.36 0.3627 0.10281

12000 47.1 15.80 77.79 0.3695 0.10275

12500 47.4 16.34 80.22 0.3763 0.10269

13000 47.8 16.87 82.64 0.3831 0.10264

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 43.9 10.62 55.37 0.3069 0.10327

8000 44.2 11.23 57.83 0.3138 0.10321

8500 44.6 11.84 60.28 0.3206 0.10316

9000 44.9 12.43 62.72 0.3275 0.10310

9500 45.3 13.02 65.16 0.3343 0.10304

10000 45.6 13.60 67.59 0.3410 0.10299

10500 46.0 14.17 70.02 0.3478 0.10293

11000 46.3 14.73 72.44 0.3546 0.10287

11500 46.7 15.28 74.85 0.3613 0.10282

12000 47.0 15.83 77.26 0.3680 0.10276

12500 47.4 16.37 79.66 0.3748 0.10271

13000 47.7 16.90 82.06 0.3815 0.10265

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 43.8 10.62 55.30 0.3067 0.10327

8000 44.2 11.23 57.75 0.3136 0.10322

8500 44.5 11.84 60.19 0.3204 0.10316

9000 44.9 12.44 62.63 0.3272 0.10310

9500 45.3 13.02 65.07 0.3340 0.10305

10000 45.6 13.60 67.49 0.3408 0.10299

10500 45.9 14.18 69.91 0.3475 0.10293

11000 46.3 14.74 72.33 0.3543 0.10288

11500 46.6 15.29 74.73 0.3610 0.10282

12000 47.0 15.84 77.14 0.3677 0.10277

12500 47.3 16.37 79.54 0.3744 0.10271

13000 47.7 16.90 81.93 0.3811 0.10265

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 43.8 10.63 54.92 0.3057 0.10328

8000 44.1 11.25 57.35 0.3125 0.10322

8500 44.5 11.86 59.77 0.3192 0.10317

9000 44.8 12.46 62.19 0.3260 0.10311

9500 45.2 13.04 64.60 0.3327 0.10306

10000 45.5 13.63 67.00 0.3394 0.10300

10500 45.9 14.20 69.40 0.3461 0.10295

11000 46.2 14.76 71.79 0.3528 0.10289

11500 46.6 15.32 74.17 0.3594 0.10283

12000 46.9 15.86 76.55 0.3661 0.10278

12500 47.2 16.40 78.93 0.3727 0.10272

13000 47.6 16.94 81.30 0.3793 0.10267

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 43.7 10.64 54.58 0.3047 0.10329

8000 44.1 11.26 56.99 0.3114 0.10323

8500 44.4 11.87 59.39 0.3181 0.10318

9000 44.8 12.47 61.78 0.3248 0.10312

9500 45.1 13.06 64.17 0.3315 0.10307

10000 45.5 13.65 66.55 0.3381 0.10301

10500 45.8 14.22 68.93 0.3448 0.10296

11000 46.1 14.78 71.30 0.3514 0.10290

11500 46.5 15.34 73.66 0.3580 0.10285

12000 46.8 15.89 76.02 0.3646 0.10279

12500 47.2 16.43 78.38 0.3712 0.10274

13000 47.5 16.97 80.73 0.3777 0.10268

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 43.8 10.63 55.66 0.2923 0.10333

8000 44.2 11.24 58.05 0.2980 0.10328

8500 44.5 11.86 60.42 0.3037 0.10323

9000 44.8 12.46 62.79 0.3094 0.10318

9500 45.2 13.05 65.14 0.3151 0.10313



10000 45.5 13.64 67.48 0.3208 0.10308

10500 45.8 14.21 69.82 0.3264 0.10304

11000 46.2 14.78 72.14 0.3320 0.10299

11500 46.5 15.34 74.46 0.3376 0.10294

12000 46.8 15.89 76.76 0.3432 0.10289

12500 47.1 16.44 79.06 0.3487 0.10284

13000 47.5 16.98 81.36 0.3543 0.10280

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 43.8 10.64 55.33 0.2915 0.10334

8000 44.1 11.26 57.70 0.2972 0.10329

8500 44.4 11.87 60.06 0.3029 0.10324

9000 44.8 12.47 62.40 0.3085 0.10319

9500 45.1 13.07 64.73 0.3141 0.10314

10000 45.4 13.65 67.06 0.3198 0.10309

10500 45.8 14.23 69.37 0.3253 0.10305

11000 46.1 14.80 71.68 0.3309 0.10300

11500 46.4 15.36 73.97 0.3364 0.10295

12000 46.7 15.92 76.26 0.3420 0.10290

12500 47.1 16.47 78.54 0.3475 0.10285

13000 47.4 17.01 80.82 0.3529 0.10281

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 43.7 10.66 54.76 0.2901 0.10335

8000 44.0 11.28 57.10 0.2957 0.10330

8500 44.3 11.89 59.42 0.3013 0.10325

9000 44.7 12.50 61.73 0.3069 0.10320

9500 45.0 13.10 64.03 0.3124 0.10316

10000 45.3 13.69 66.32 0.3180 0.10311

10500 45.7 14.27 68.60 0.3235 0.10306

11000 46.0 14.84 70.87 0.3289 0.10301

11500 46.3 15.40 73.13 0.3344 0.10297

12000 46.6 15.96 75.38 0.3398 0.10292

12500 46.9 16.51 77.63 0.3453 0.10287

13000 47.3 17.05 79.87 0.3507 0.10283

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 10R140 4X4 2020 F250/350 (all variants) LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 65 psi (r) 7500 51.2 9.10 57.54 0.3237 0.12398

8000 51.5 9.64 60.05 0.3307 0.12393

8500 51.9 10.17 62.55 0.3377 0.12387

9000 52.2 10.69 65.04 0.3447 0.12381

9500 52.6 11.21 67.53 0.3516 0.12375

10000 53.0 11.72 70.01 0.3585 0.12370

10500 53.3 12.22 72.48 0.3654 0.12364

11000 53.7 12.72 74.95 0.3723 0.12358

11500 54.0 13.21 77.42 0.3792 0.12352

12000 54.4 13.69 79.87 0.3861 0.12347

12500 54.7 14.17 82.33 0.3929 0.12341

13000 55.1 14.64 84.78 0.3998 0.12335

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 65 psi (r) 7500 51.1 9.11 57.20 0.3228 0.12399

8000 51.5 9.65 59.69 0.3297 0.12394

8500 51.8 10.18 62.17 0.3366 0.12388

9000 52.2 10.71 64.64 0.3435 0.12382

9500 52.5 11.22 67.10 0.3504 0.12376

10000 52.9 11.73 69.56 0.3573 0.12371

10500 53.2 12.24 72.01 0.3641 0.12365

11000 53.6 12.73 74.46 0.3710 0.12359

11500 54.0 13.23 76.90 0.3778 0.12354

12000 54.3 13.71 79.34 0.3846 0.12348

12500 54.7 14.19 81.77 0.3914 0.12342

13000 55.0 14.66 84.20 0.3982 0.12337

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 70 psi (r) 7500 51.1 9.10 57.46 0.3235 0.12399

8000 51.5 9.64 59.97 0.3305 0.12393

8500 51.9 10.17 62.46 0.3375 0.12387

9000 52.2 10.70 64.95 0.3444 0.12381

9500 52.6 11.21 67.43 0.3513 0.12376

10000 52.9 11.72 69.91 0.3582 0.12370

10500 53.3 12.23 72.37 0.3651 0.12364

11000 53.7 12.72 74.84 0.3720 0.12358

11500 54.0 13.21 77.30 0.3789 0.12353

12000 54.4 13.69 79.75 0.3857 0.12347

12500 54.7 14.17 82.20 0.3926 0.12341

13000 55.1 14.64 84.64 0.3994 0.12336

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 70 psi (r) 7500 51.1 9.11 57.09 0.3225 0.12400

8000 51.5 9.65 59.57 0.3294 0.12394

8500 51.8 10.19 62.04 0.3363 0.12388

9000 52.2 10.71 64.50 0.3432 0.12382

9500 52.5 11.23 66.96 0.3500 0.12377

10000 52.9 11.74 69.41 0.3569 0.12371

10500 53.2 12.24 71.86 0.3637 0.12365

11000 53.6 12.74 74.30 0.3705 0.12360

11500 53.9 13.23 76.74 0.3773 0.12354

12000 54.3 13.72 79.17 0.3841 0.12348

12500 54.6 14.19 81.59 0.3909 0.12343

13000 55.0 14.67 84.01 0.3976 0.12337

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 70 psi (r) 7500 51.0 9.12 56.75 0.3215 0.12400



8000 51.4 9.66 59.21 0.3284 0.12395

8500 51.8 10.20 61.66 0.3352 0.12389

9000 52.1 10.72 64.10 0.3420 0.12383

9500 52.5 11.24 66.54 0.3488 0.12378

10000 52.8 11.75 68.97 0.3556 0.12372

10500 53.2 12.26 71.39 0.3624 0.12366

11000 53.5 12.76 73.81 0.3692 0.12361

11500 53.9 13.25 76.22 0.3759 0.12355

12000 54.2 13.74 78.63 0.3826 0.12350

12500 54.5 14.22 81.04 0.3893 0.12344

13000 54.9 14.69 83.44 0.3960 0.12338

LT245/75R17 AT BSW D3KBM - Michelin 65 psi (f) / 80 psi (r) 7500 51.0 9.13 56.67 0.3213 0.12401

8000 51.4 9.67 59.12 0.3281 0.12395

8500 51.7 10.20 61.57 0.3350 0.12389

9000 52.1 10.73 64.01 0.3418 0.12383

9500 52.4 11.24 66.44 0.3486 0.12378

10000 52.8 11.76 68.87 0.3553 0.12372

10500 53.1 12.26 71.29 0.3621 0.12367

11000 53.5 12.76 73.70 0.3688 0.12361

11500 53.8 13.25 76.11 0.3756 0.12355

12000 54.2 13.74 78.51 0.3823 0.12350

12500 54.5 14.22 80.91 0.3890 0.12344

13000 54.9 14.70 83.31 0.3957 0.12339

LT245/75R17 AT BSW D3KBM - Michelin 70 psi (f) / 80 psi (r) 7500 51.0 9.14 56.30 0.3203 0.12401

8000 51.3 9.68 58.73 0.3270 0.12396

8500 51.7 10.21 61.15 0.3338 0.12390

9000 52.0 10.74 63.56 0.3405 0.12385

9500 52.4 11.26 65.97 0.3473 0.12379

10000 52.7 11.77 68.37 0.3540 0.12373

10500 53.1 12.28 70.77 0.3607 0.12368

11000 53.4 12.78 73.16 0.3673 0.12362

11500 53.8 13.27 75.55 0.3740 0.12357

12000 54.1 13.76 77.93 0.3807 0.12351

12500 54.4 14.24 80.31 0.3873 0.12346

13000 54.8 14.72 82.68 0.3939 0.12340

LT245/75R17 AT BSW D3KBM - Michelin 75 psi (f) / 80 psi (r) 7500 50.9 9.14 55.96 0.3193 0.12402

8000 51.3 9.69 58.36 0.3260 0.12397

8500 51.6 10.22 60.76 0.3327 0.12391

9000 52.0 10.75 63.16 0.3394 0.12385

9500 52.3 11.27 65.55 0.3461 0.12380

10000 52.7 11.79 67.93 0.3527 0.12374

10500 53.0 12.30 70.30 0.3594 0.12369

11000 53.3 12.80 72.67 0.3660 0.12363

11500 53.7 13.29 75.04 0.3726 0.12358

12000 54.0 13.78 77.40 0.3792 0.12352

12500 54.4 14.27 79.75 0.3857 0.12347

13000 54.7 14.74 82.10 0.3923 0.12342

LT265/70R17 AT OWL D3KCD - Michelin 60 psi (f) / 80 psi (r) 7500 51.0 9.13 57.03 0.3068 0.12406

8000 51.3 9.67 59.42 0.3126 0.12401

8500 51.7 10.21 61.80 0.3183 0.12396

9000 52.0 10.74 64.16 0.3240 0.12392

9500 52.4 11.26 66.51 0.3297 0.12387

10000 52.7 11.78 68.86 0.3354 0.12382

10500 53.0 12.29 71.19 0.3410 0.12377

11000 53.4 12.79 73.51 0.3466 0.12372

11500 53.7 13.29 75.83 0.3522 0.12367

12000 54.0 13.78 78.14 0.3578 0.12362

12500 54.3 14.27 80.44 0.3633 0.12358

13000 54.7 14.75 82.73 0.3688 0.12353

LT265/70R17 AT OWL D3KCD - Michelin 65 psi (f) / 80 psi (r) 7500 51.0 9.14 56.71 0.3060 0.12407

8000 51.3 9.68 59.07 0.3118 0.12402

8500 51.6 10.22 61.43 0.3174 0.12397

9000 52.0 10.75 63.77 0.3231 0.12392

9500 52.3 11.28 66.11 0.3287 0.12388

10000 52.6 11.79 68.43 0.3343 0.12383

10500 53.0 12.30 70.75 0.3399 0.12378

11000 53.3 12.81 73.05 0.3455 0.12373

11500 53.6 13.31 75.35 0.3510 0.12368

12000 53.9 13.80 77.64 0.3565 0.12364

12500 54.3 14.29 79.92 0.3620 0.12359

13000 54.6 14.77 82.19 0.3675 0.12354

LT265/70R17 AT OWL D3KCD - Michelin 75 psi (f) / 80 psi (r) 7500 50.9 9.15 56.14 0.3047 0.12408

8000 51.2 9.70 58.47 0.3103 0.12403

8500 51.5 10.24 60.79 0.3159 0.12399

9000 51.9 10.77 63.10 0.3215 0.12394

9500 52.2 11.30 65.40 0.3270 0.12389

10000 52.5 11.82 67.69 0.3325 0.12384

10500 52.8 12.33 69.97 0.3380 0.12379

11000 53.2 12.84 72.24 0.3435 0.12375

11500 53.5 13.34 74.50 0.3490 0.12370



12000 53.8 13.84 76.76 0.3544 0.12365

12500 54.1 14.33 79.01 0.3599 0.12361

13000 54.5 14.81 81.25 0.3653 0.12356

F-Series Gasoline SRW Incompletes (<=55ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 35.8 12.98 52.17 0.3058 0.08056

8000 36.2 13.72 54.41 0.3133 0.08051

8500 36.5 14.44 56.65 0.3207 0.08047

9000 36.8 15.15 58.87 0.3281 0.08042

9500 37.2 15.85 61.08 0.3355 0.08038

10000 37.5 16.53 63.29 0.3428 0.08033

10500 37.8 17.21 65.48 0.3501 0.08029

11000 38.2 17.87 67.66 0.3573 0.08024

11500 38.5 18.53 69.84 0.3646 0.08020

12000 38.8 19.17 72.00 0.3718 0.08015

12500 39.1 19.80 74.16 0.3790 0.08011

13000 39.4 20.43 76.31 0.3861 0.08006

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 35.8 12.99 51.95 0.3051 0.08056

8000 36.1 13.73 54.18 0.3125 0.08052

8500 36.5 14.45 56.41 0.3199 0.08047

9000 36.8 15.16 58.62 0.3273 0.08043

9500 37.1 15.86 60.82 0.3346 0.08038

10000 37.5 16.55 63.01 0.3419 0.08034

10500 37.8 17.23 65.19 0.3491 0.08029

11000 38.1 17.89 67.36 0.3563 0.08025

11500 38.4 18.55 69.52 0.3635 0.08020

12000 38.7 19.19 71.67 0.3707 0.08016

12500 39.1 19.83 73.82 0.3778 0.08011

13000 39.4 20.45 75.96 0.3849 0.08007

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 35.8 12.98 52.12 0.3057 0.08056

8000 36.2 13.72 54.36 0.3131 0.08051

8500 36.5 14.44 56.60 0.3206 0.08047

9000 36.8 15.15 58.82 0.3279 0.08042

9500 37.2 15.85 61.03 0.3353 0.08038

10000 37.5 16.54 63.23 0.3426 0.08033

10500 37.8 17.21 65.42 0.3499 0.08029

11000 38.1 17.88 67.60 0.3571 0.08024

11500 38.5 18.53 69.77 0.3643 0.08020

12000 38.8 19.18 71.93 0.3715 0.08015

12500 39.1 19.81 74.09 0.3787 0.08011

13000 39.4 20.43 76.24 0.3858 0.08006

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 35.8 13.00 51.88 0.3049 0.08056

8000 36.1 13.73 54.11 0.3123 0.08052

8500 36.5 14.46 56.33 0.3197 0.08047

9000 36.8 15.17 58.54 0.3270 0.08043

9500 37.1 15.87 60.73 0.3343 0.08038

10000 37.4 16.56 62.92 0.3416 0.08034

10500 37.8 17.24 65.09 0.3488 0.08029

11000 38.1 17.90 67.26 0.3560 0.08025

11500 38.4 18.56 69.42 0.3632 0.08020

12000 38.7 19.20 71.57 0.3703 0.08016

12500 39.1 19.84 73.71 0.3775 0.08012

13000 39.4 20.46 75.85 0.3846 0.08007

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 35.8 13.01 51.67 0.3042 0.08057

8000 36.1 13.75 53.88 0.3115 0.08052

8500 36.4 14.47 56.09 0.3189 0.08048

9000 36.8 15.19 58.28 0.3262 0.08043

9500 37.1 15.89 60.46 0.3334 0.08039

10000 37.4 16.58 62.64 0.3406 0.08034

10500 37.7 17.26 64.80 0.3478 0.08030

11000 38.0 17.92 66.95 0.3550 0.08025

11500 38.4 18.58 69.10 0.3621 0.08021

12000 38.7 19.23 71.24 0.3692 0.08017

12500 39.0 19.86 73.37 0.3763 0.08012

13000 39.3 20.49 75.49 0.3834 0.08008

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 35.8 13.01 51.62 0.3040 0.08057

8000 36.1 13.75 53.83 0.3114 0.08052

8500 36.4 14.47 56.03 0.3187 0.08048

9000 36.7 15.19 58.22 0.3260 0.08043

9500 37.1 15.89 60.40 0.3332 0.08039

10000 37.4 16.58 62.57 0.3404 0.08034

10500 37.7 17.26 64.74 0.3476 0.08030

11000 38.0 17.93 66.89 0.3548 0.08026

11500 38.4 18.59 69.03 0.3619 0.08021

12000 38.7 19.23 71.16 0.3690 0.08017

12500 39.0 19.87 73.29 0.3761 0.08012

13000 39.3 20.50 75.41 0.3831 0.08008

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 35.7 13.02 51.38 0.3032 0.08058

8000 36.1 13.76 53.58 0.3105 0.08053

8500 36.4 14.49 55.77 0.3178 0.08048

9000 36.7 15.21 57.95 0.3250 0.08044

9500 37.0 15.91 60.11 0.3322 0.08040



10000 37.3 16.60 62.27 0.3394 0.08035

10500 37.7 17.28 64.41 0.3466 0.08031

11000 38.0 17.95 66.55 0.3537 0.08026

11500 38.3 18.61 68.68 0.3607 0.08022

12000 38.6 19.26 70.80 0.3678 0.08018

12500 38.9 19.90 72.91 0.3748 0.08013

13000 39.2 20.53 75.02 0.3818 0.08009

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 35.7 13.03 51.17 0.3025 0.08058

8000 36.0 13.78 53.35 0.3098 0.08053

8500 36.3 14.51 55.53 0.3170 0.08049

9000 36.7 15.22 57.69 0.3242 0.08045

9500 37.0 15.93 59.84 0.3314 0.08040

10000 37.3 16.62 61.99 0.3385 0.08036

10500 37.6 17.30 64.12 0.3456 0.08031

11000 37.9 17.97 66.24 0.3526 0.08027

11500 38.3 18.63 68.36 0.3597 0.08023

12000 38.6 19.29 70.47 0.3667 0.08018

12500 38.9 19.93 72.57 0.3737 0.08014

13000 39.2 20.56 74.66 0.3806 0.08010

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 43.8 10.64 53.68 0.3219 0.10341

8000 44.1 11.26 55.93 0.3294 0.10336

8500 44.4 11.87 58.16 0.3368 0.10331

9000 44.8 12.47 60.39 0.3442 0.10327

9500 45.1 13.07 62.60 0.3516 0.10322

10000 45.4 13.66 64.80 0.3589 0.10318

10500 45.8 14.24 66.99 0.3662 0.10313

11000 46.1 14.81 69.18 0.3734 0.10309

11500 46.4 15.37 71.35 0.3807 0.10304

12000 46.7 15.93 73.52 0.3879 0.10300

12500 47.0 16.48 75.68 0.3950 0.10295

13000 47.4 17.02 77.83 0.4022 0.10291

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 43.7 10.64 53.46 0.3212 0.10341

8000 44.1 11.27 55.70 0.3286 0.10337

8500 44.4 11.88 57.92 0.3360 0.10332

9000 44.7 12.49 60.13 0.3433 0.10327

9500 45.1 13.08 62.33 0.3507 0.10323

10000 45.4 13.67 64.52 0.3579 0.10318

10500 45.7 14.25 66.70 0.3652 0.10314

11000 46.0 14.82 68.87 0.3724 0.10309

11500 46.4 15.39 71.03 0.3796 0.10305

12000 46.7 15.95 73.19 0.3867 0.10301

12500 47.0 16.50 75.33 0.3939 0.10296

13000 47.3 17.04 77.47 0.4010 0.10292

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 43.8 10.64 53.63 0.3217 0.10341

8000 44.1 11.26 55.88 0.3292 0.10336

8500 44.4 11.87 58.11 0.3366 0.10332

9000 44.8 12.48 60.33 0.3440 0.10327

9500 45.1 13.07 62.54 0.3514 0.10322

10000 45.4 13.66 64.74 0.3587 0.10318

10500 45.7 14.24 66.93 0.3659 0.10313

11000 46.1 14.81 69.11 0.3732 0.10309

11500 46.4 15.38 71.28 0.3804 0.10304

12000 46.7 15.93 73.45 0.3876 0.10300

12500 47.0 16.48 75.60 0.3948 0.10296

13000 47.3 17.03 77.75 0.4019 0.10291

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 43.7 10.65 53.40 0.3210 0.10341

8000 44.1 11.27 55.63 0.3284 0.10337

8500 44.4 11.88 57.85 0.3358 0.10332

9000 44.7 12.49 60.05 0.3431 0.10328

9500 45.0 13.09 62.25 0.3504 0.10323

10000 45.4 13.67 64.43 0.3576 0.10319

10500 45.7 14.26 66.61 0.3649 0.10314

11000 46.0 14.83 68.78 0.3721 0.10310

11500 46.3 15.39 70.93 0.3793 0.10305

12000 46.7 15.95 73.08 0.3864 0.10301

12500 47.0 16.50 75.23 0.3935 0.10296

13000 47.3 17.05 77.36 0.4006 0.10292

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 43.7 10.65 53.18 0.3202 0.10342

8000 44.0 11.28 55.40 0.3276 0.10337

8500 44.4 11.89 57.60 0.3349 0.10333

9000 44.7 12.50 59.80 0.3422 0.10328

9500 45.0 13.10 61.98 0.3495 0.10324

10000 45.3 13.69 64.15 0.3567 0.10319

10500 45.7 14.27 66.31 0.3639 0.10315

11000 46.0 14.84 68.47 0.3711 0.10310

11500 46.3 15.41 70.61 0.3782 0.10306

12000 46.6 15.97 72.75 0.3853 0.10301

12500 46.9 16.52 74.88 0.3924 0.10297

13000 47.2 17.07 77.00 0.3994 0.10293

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 43.7 10.66 53.13 0.3201 0.10342



8000 44.0 11.28 55.35 0.3274 0.10337

8500 44.3 11.90 57.55 0.3348 0.10333

9000 44.7 12.50 59.74 0.3420 0.10328

9500 45.0 13.10 61.92 0.3493 0.10324

10000 45.3 13.69 64.09 0.3565 0.10319

10500 45.6 14.27 66.25 0.3637 0.10315

11000 46.0 14.85 68.40 0.3708 0.10310

11500 46.3 15.41 70.54 0.3780 0.10306

12000 46.6 15.97 72.68 0.3851 0.10302

12500 46.9 16.52 74.81 0.3921 0.10297

13000 47.2 17.07 76.92 0.3992 0.10293

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 43.7 10.66 52.90 0.3193 0.10342

8000 44.0 11.29 55.10 0.3266 0.10338

8500 44.3 11.91 57.28 0.3339 0.10333

9000 44.6 12.51 59.46 0.3411 0.10329

9500 45.0 13.11 61.63 0.3483 0.10324

10000 45.3 13.70 63.78 0.3555 0.10320

10500 45.6 14.29 65.93 0.3626 0.10315

11000 45.9 14.86 68.07 0.3697 0.10311

11500 46.2 15.43 70.20 0.3768 0.10307

12000 46.5 15.99 72.32 0.3839 0.10302

12500 46.9 16.54 74.43 0.3909 0.10298

13000 47.2 17.09 76.53 0.3979 0.10294

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 43.6 10.67 52.68 0.3186 0.10343

8000 43.9 11.30 54.87 0.3258 0.10338

8500 44.3 11.92 57.04 0.3331 0.10334

9000 44.6 12.53 59.20 0.3403 0.10329

9500 44.9 13.12 61.36 0.3474 0.10325

10000 45.2 13.72 63.50 0.3546 0.10320

10500 45.5 14.30 65.63 0.3616 0.10316

11000 45.9 14.88 67.76 0.3687 0.10312

11500 46.2 15.45 69.88 0.3757 0.10307

12000 46.5 16.01 71.98 0.3827 0.10303

12500 46.8 16.56 74.08 0.3897 0.10299

13000 47.1 17.11 76.18 0.3967 0.10294

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 65 psi (r) 7500 51.0 9.14 55.05 0.3365 0.12414

8000 51.3 9.68 57.30 0.3440 0.12409

8500 51.6 10.22 59.54 0.3514 0.12405

9000 52.0 10.75 61.76 0.3588 0.12400

9500 52.3 11.28 63.97 0.3661 0.12396

10000 52.6 11.80 66.18 0.3735 0.12391

10500 52.9 12.31 68.37 0.3807 0.12387

11000 53.3 12.82 70.55 0.3880 0.12382

11500 53.6 13.32 72.73 0.3952 0.12378

12000 53.9 13.81 74.89 0.4024 0.12373

12500 54.2 14.30 77.05 0.4096 0.12369

13000 54.6 14.78 79.20 0.4168 0.12364

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 65 psi (r) 7500 50.9 9.14 54.84 0.3358 0.12414

8000 51.3 9.69 57.07 0.3432 0.12410

8500 51.6 10.23 59.29 0.3506 0.12405

9000 51.9 10.76 61.50 0.3579 0.12401

9500 52.2 11.29 63.70 0.3652 0.12396

10000 52.6 11.81 65.89 0.3725 0.12392

10500 52.9 12.32 68.07 0.3798 0.12387

11000 53.2 12.83 70.24 0.3870 0.12383

11500 53.5 13.33 72.41 0.3942 0.12378

12000 53.9 13.82 74.56 0.4013 0.12374

12500 54.2 14.31 76.71 0.4085 0.12369

13000 54.5 14.80 78.85 0.4156 0.12365

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 70 psi (r) 7500 51.0 9.14 55.01 0.3363 0.12414

8000 51.3 9.69 57.25 0.3438 0.12409

8500 51.6 10.22 59.48 0.3512 0.12405

9000 52.0 10.76 61.70 0.3586 0.12400

9500 52.3 11.28 63.91 0.3659 0.12396

10000 52.6 11.80 66.11 0.3733 0.12391

10500 52.9 12.31 68.30 0.3805 0.12387

11000 53.3 12.82 70.48 0.3878 0.12382

11500 53.6 13.32 72.66 0.3950 0.12378

12000 53.9 13.81 74.82 0.4022 0.12373

12500 54.2 14.30 76.98 0.4094 0.12369

13000 54.5 14.79 79.13 0.4165 0.12364

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 70 psi (r) 7500 50.9 9.15 54.77 0.3355 0.12415

8000 51.3 9.69 57.00 0.3430 0.12410

8500 51.6 10.23 59.22 0.3503 0.12405

9000 51.9 10.76 61.43 0.3577 0.12401

9500 52.2 11.29 63.62 0.3650 0.12396

10000 52.6 11.81 65.81 0.3722 0.12392

10500 52.9 12.32 67.98 0.3795 0.12387

11000 53.2 12.83 70.15 0.3867 0.12383

11500 53.5 13.33 72.31 0.3938 0.12378



12000 53.8 13.83 74.46 0.4010 0.12374

12500 54.2 14.32 76.60 0.4081 0.12370

13000 54.5 14.80 78.74 0.4152 0.12365

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 70 psi (r) 7500 50.9 9.15 54.55 0.3348 0.12415

8000 51.2 9.70 56.77 0.3422 0.12410

8500 51.5 10.24 58.98 0.3495 0.12406

9000 51.9 10.77 61.17 0.3568 0.12401

9500 52.2 11.30 63.35 0.3641 0.12397

10000 52.5 11.82 65.53 0.3713 0.12392

10500 52.8 12.33 67.69 0.3785 0.12388

11000 53.2 12.84 69.84 0.3856 0.12384

11500 53.5 13.34 71.99 0.3928 0.12379

12000 53.8 13.84 74.13 0.3999 0.12375

12500 54.1 14.33 76.26 0.4070 0.12370

13000 54.4 14.82 78.38 0.4140 0.12366

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 65 psi (f) / 80 psi (r) 7500 50.9 9.15 54.51 0.3347 0.12415

8000 51.2 9.70 56.72 0.3420 0.12411

8500 51.5 10.24 58.92 0.3493 0.12406

9000 51.9 10.77 61.11 0.3566 0.12401

9500 52.2 11.30 63.29 0.3639 0.12397

10000 52.5 11.82 65.46 0.3711 0.12393

10500 52.8 12.34 67.62 0.3783 0.12388

11000 53.2 12.84 69.78 0.3854 0.12384

11500 53.5 13.35 71.92 0.3925 0.12379

12000 53.8 13.84 74.05 0.3996 0.12375

12500 54.1 14.34 76.18 0.4067 0.12370

13000 54.4 14.82 78.30 0.4138 0.12366

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 70 psi (f) / 80 psi (r) 7500 50.8 9.16 54.27 0.3339 0.12416

8000 51.2 9.71 56.47 0.3412 0.12411

8500 51.5 10.25 58.66 0.3485 0.12407

9000 51.8 10.78 60.84 0.3557 0.12402

9500 52.1 11.31 63.00 0.3629 0.12398

10000 52.5 11.83 65.16 0.3701 0.12393

10500 52.8 12.35 67.30 0.3772 0.12389

11000 53.1 12.86 69.44 0.3843 0.12384

11500 53.4 13.36 71.57 0.3914 0.12380

12000 53.7 13.86 73.69 0.3984 0.12376

12500 54.0 14.35 75.80 0.4055 0.12371

13000 54.4 14.84 77.91 0.4125 0.12367

LT245/75R17 AS BSW PLUS D3KD8 - Michelin 75 psi (f) / 80 psi (r) 7500 50.8 9.17 54.05 0.3332 0.12416

8000 51.1 9.71 56.24 0.3404 0.12412

8500 51.5 10.26 58.42 0.3477 0.12407

9000 51.8 10.79 60.58 0.3549 0.12403

9500 52.1 11.32 62.73 0.3620 0.12398

10000 52.4 11.84 64.88 0.3691 0.12394

10500 52.7 12.36 67.01 0.3762 0.12389

11000 53.1 12.87 69.13 0.3833 0.12385

11500 53.4 13.37 71.25 0.3903 0.12381

12000 53.7 13.87 73.36 0.3973 0.12376

12500 54.0 14.36 75.46 0.4043 0.12372

13000 54.3 14.85 77.55 0.4113 0.12368

F-Series Gasoline SRW Incompletes (<=55ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 36.8 12.65 57.92 0.3664 0.07985

8000 37.1 13.36 60.29 0.3767 0.07977

8500 37.5 14.05 62.63 0.3869 0.07970

9000 37.8 14.74 64.95 0.3970 0.07963

9500 38.2 15.42 67.24 0.4069 0.07955

10000 38.5 16.08 69.52 0.4168 0.07948

10500 38.9 16.74 71.77 0.4266 0.07941

11000 39.2 17.38 74.01 0.4364 0.07934

11500 39.6 18.01 76.23 0.4460 0.07927

12000 39.9 18.64 78.44 0.4556 0.07920

12500 40.2 19.25 80.63 0.4651 0.07913

13000 40.6 19.86 82.80 0.4746 0.07906

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 36.7 12.67 57.45 0.3644 0.07986

8000 37.1 13.38 59.79 0.3745 0.07979

8500 37.4 14.09 62.10 0.3846 0.07972

9000 37.8 14.78 64.40 0.3946 0.07964

9500 38.1 15.45 66.67 0.4044 0.07957

10000 38.5 16.12 68.92 0.4142 0.07950

10500 38.8 16.78 71.15 0.4239 0.07943

11000 39.1 17.42 73.36 0.4335 0.07936

11500 39.5 18.06 75.56 0.4431 0.07929

12000 39.8 18.69 77.74 0.4526 0.07922

12500 40.1 19.30 79.90 0.4620 0.07915

13000 40.4 19.91 82.05 0.4713 0.07908

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 36.6 12.72 56.37 0.3980 0.07921

8000 37.0 13.42 58.94 0.4117 0.07910

8500 37.4 14.11 61.49 0.4254 0.07898

9000 37.8 14.78 64.04 0.4390 0.07887

9500 38.1 15.44 66.57 0.4526 0.07876



10000 38.5 16.08 69.09 0.4661 0.07865

10500 38.9 16.72 71.60 0.4796 0.07854

11000 39.3 17.34 74.11 0.4930 0.07843

11500 39.7 17.95 76.60 0.5063 0.07832

12000 40.1 18.55 79.09 0.5197 0.07821

12500 40.5 19.14 81.57 0.5329 0.07810

13000 40.8 19.72 84.04 0.5462 0.07799

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 36.6 12.72 56.37 0.3980 0.07921

8000 37.0 13.42 58.94 0.4117 0.07910

8500 37.4 14.11 61.49 0.4254 0.07898

9000 37.8 14.78 64.04 0.4390 0.07887

9500 38.1 15.44 66.57 0.4526 0.07876

10000 38.5 16.08 69.09 0.4661 0.07865

10500 38.9 16.72 71.60 0.4796 0.07854

11000 39.3 17.34 74.11 0.4930 0.07843

11500 39.7 17.95 76.60 0.5063 0.07832

12000 40.1 18.55 79.09 0.5197 0.07821

12500 40.5 19.14 81.57 0.5329 0.07810

13000 40.8 19.72 84.04 0.5462 0.07799

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 44.7 10.41 59.43 0.3825 0.10270

8000 45.1 11.01 61.80 0.3928 0.10262

8500 45.4 11.61 64.14 0.4030 0.10255

9000 45.8 12.20 66.46 0.4130 0.10247

9500 46.1 12.78 68.76 0.4230 0.10240

10000 46.5 13.35 71.03 0.4329 0.10233

10500 46.8 13.91 73.29 0.4427 0.10226

11000 47.1 14.47 75.53 0.4524 0.10218

11500 47.5 15.02 77.75 0.4621 0.10211

12000 47.8 15.56 79.95 0.4717 0.10204

12500 48.2 16.09 82.14 0.4812 0.10197

13000 48.5 16.62 84.31 0.4906 0.10191

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 44.6 10.43 58.96 0.3804 0.10271

8000 45.0 11.03 61.30 0.3906 0.10264

8500 45.3 11.63 63.62 0.4007 0.10256

9000 45.7 12.22 65.91 0.4106 0.10249

9500 46.0 12.80 68.18 0.4205 0.10242

10000 46.4 13.37 70.43 0.4303 0.10235

10500 46.7 13.94 72.66 0.4400 0.10228

11000 47.1 14.50 74.88 0.4496 0.10221

11500 47.4 15.05 77.07 0.4592 0.10214

12000 47.7 15.59 79.25 0.4686 0.10207

12500 48.0 16.13 81.42 0.4781 0.10200

13000 48.4 16.66 83.57 0.4874 0.10193

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 44.5 10.46 57.89 0.4141 0.10206

8000 44.9 11.06 60.45 0.4278 0.10194

8500 45.3 11.64 63.01 0.4415 0.10183

9000 45.7 12.22 65.55 0.4551 0.10172

9500 46.1 12.79 68.08 0.4687 0.10161

10000 46.5 13.35 70.61 0.4822 0.10150

10500 46.8 13.90 73.12 0.4956 0.10139

11000 47.2 14.44 75.62 0.5090 0.10128

11500 47.6 14.97 78.12 0.5224 0.10117

12000 48.0 15.50 80.60 0.5357 0.10106

12500 48.4 16.01 83.08 0.5490 0.10095

13000 48.8 16.52 85.55 0.5622 0.10084

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 44.5 10.46 57.89 0.4141 0.10206

8000 44.9 11.06 60.45 0.4278 0.10194

8500 45.3 11.64 63.01 0.4415 0.10183

9000 45.7 12.22 65.55 0.4551 0.10172

9500 46.1 12.79 68.08 0.4687 0.10161

10000 46.5 13.35 70.61 0.4822 0.10150

10500 46.8 13.90 73.12 0.4956 0.10139

11000 47.2 14.44 75.62 0.5090 0.10128

11500 47.6 14.97 78.12 0.5224 0.10117

12000 48.0 15.50 80.60 0.5357 0.10106

12500 48.4 16.01 83.08 0.5490 0.10095

13000 48.8 16.52 85.55 0.5622 0.10084

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 6.2L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 51.9 8.97 60.81 0.3971 0.12343

8000 52.3 9.50 63.17 0.4074 0.12335

8500 52.6 10.03 65.52 0.4175 0.12328

9000 53.0 10.55 67.83 0.4276 0.12321

9500 53.3 11.06 70.13 0.4376 0.12313

10000 53.7 11.56 72.41 0.4475 0.12306

10500 54.0 12.06 74.66 0.4573 0.12299

11000 54.3 12.56 76.90 0.4670 0.12292

11500 54.7 13.05 79.12 0.4767 0.12285

12000 55.0 13.53 81.33 0.4863 0.12278

12500 55.3 14.01 83.51 0.4958 0.12271

13000 55.7 14.48 85.69 0.5052 0.12264

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 51.8 8.98 60.34 0.3950 0.12344



8000 52.2 9.52 62.68 0.4052 0.12337

8500 52.5 10.04 64.99 0.4153 0.12330

9000 52.9 10.56 67.28 0.4252 0.12322

9500 53.2 11.08 69.56 0.4351 0.12315

10000 53.6 11.58 71.81 0.4449 0.12308

10500 53.9 12.09 74.04 0.4546 0.12301

11000 54.2 12.58 76.25 0.4642 0.12294

11500 54.6 13.07 78.45 0.4738 0.12287

12000 54.9 13.56 80.63 0.4832 0.12280

12500 55.2 14.04 82.79 0.4926 0.12273

13000 55.6 14.51 84.94 0.5020 0.12266

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 51.7 9.01 59.26 0.4286 0.12279

8000 52.1 9.53 61.83 0.4424 0.12268

8500 52.5 10.05 64.38 0.4561 0.12257

9000 52.9 10.56 66.93 0.4697 0.12245

9500 53.3 11.07 69.46 0.4833 0.12234

10000 53.7 11.57 71.98 0.4968 0.12223

10500 54.0 12.06 74.49 0.5102 0.12212

11000 54.4 12.54 77.00 0.5236 0.12201

11500 54.8 13.02 79.49 0.5370 0.12190

12000 55.2 13.49 81.98 0.5503 0.12179

12500 55.6 13.95 84.46 0.5636 0.12168

13000 56.0 14.41 86.93 0.5768 0.12157

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 51.7 9.01 59.26 0.4286 0.12279

8000 52.1 9.53 61.83 0.4424 0.12268

8500 52.5 10.05 64.38 0.4561 0.12257

9000 52.9 10.56 66.93 0.4697 0.12245

9500 53.3 11.07 69.46 0.4833 0.12234

10000 53.7 11.57 71.98 0.4968 0.12223

10500 54.0 12.06 74.49 0.5102 0.12212

11000 54.4 12.54 77.00 0.5236 0.12201

11500 54.8 13.02 79.49 0.5370 0.12190

12000 55.2 13.49 81.98 0.5503 0.12179

12500 55.6 13.95 84.46 0.5636 0.12168

13000 56.0 14.41 86.93 0.5768 0.12157

F-Series Gasoline SRW Incompletes (<=55ft2 max) 7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 36.8 12.65 57.92 0.3664 0.07985

8000 37.1 13.36 60.29 0.3767 0.07977

8500 37.5 14.05 62.63 0.3869 0.07970

9000 37.8 14.74 64.95 0.3970 0.07963

9500 38.2 15.42 67.24 0.4069 0.07955

10000 38.5 16.08 69.52 0.4168 0.07948

10500 38.9 16.74 71.77 0.4266 0.07941

11000 39.2 17.38 74.01 0.4364 0.07934

11500 39.6 18.01 76.23 0.4460 0.07927

12000 39.9 18.64 78.44 0.4556 0.07920

12500 40.2 19.25 80.63 0.4651 0.07913

13000 40.6 19.86 82.80 0.4746 0.07906

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 36.7 12.67 57.45 0.3644 0.07986

8000 37.1 13.38 59.79 0.3745 0.07979

8500 37.4 14.09 62.10 0.3846 0.07972

9000 37.8 14.78 64.40 0.3946 0.07964

9500 38.1 15.45 66.67 0.4044 0.07957

10000 38.5 16.12 68.92 0.4142 0.07950

10500 38.8 16.78 71.15 0.4239 0.07943

11000 39.1 17.42 73.36 0.4335 0.07936

11500 39.5 18.06 75.56 0.4431 0.07929

12000 39.8 18.69 77.74 0.4526 0.07922

12500 40.1 19.30 79.90 0.4620 0.07915

13000 40.4 19.91 82.05 0.4713 0.07908

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 36.6 12.72 56.37 0.3980 0.07921

8000 37.0 13.42 58.94 0.4117 0.07910

8500 37.4 14.11 61.49 0.4254 0.07898

9000 37.8 14.78 64.04 0.4390 0.07887

9500 38.1 15.44 66.57 0.4526 0.07876

10000 38.5 16.08 69.09 0.4661 0.07865

10500 38.9 16.72 71.60 0.4796 0.07854

11000 39.3 17.34 74.11 0.4930 0.07843

11500 39.7 17.95 76.60 0.5063 0.07832

12000 40.1 18.55 79.09 0.5197 0.07821

12500 40.5 19.14 81.57 0.5329 0.07810

13000 40.8 19.72 84.04 0.5462 0.07799

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 36.6 12.72 56.37 0.3980 0.07921

8000 37.0 13.42 58.94 0.4117 0.07910

8500 37.4 14.11 61.49 0.4254 0.07898

9000 37.8 14.78 64.04 0.4390 0.07887

9500 38.1 15.44 66.57 0.4526 0.07876

10000 38.5 16.08 69.09 0.4661 0.07865

10500 38.9 16.72 71.60 0.4796 0.07854

11000 39.3 17.34 74.11 0.4930 0.07843

11500 39.7 17.95 76.60 0.5063 0.07832



12000 40.1 18.55 79.09 0.5197 0.07821

12500 40.5 19.14 81.57 0.5329 0.07810

13000 40.8 19.72 84.04 0.5462 0.07799

F-Series Gasoline SRW Incompletes (<=55 to 60<= ft2 max) 7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 44.7 10.41 59.43 0.3825 0.10270

8000 45.1 11.01 61.80 0.3928 0.10262

8500 45.4 11.61 64.14 0.4030 0.10255

9000 45.8 12.20 66.46 0.4130 0.10247

9500 46.1 12.78 68.76 0.4230 0.10240

10000 46.5 13.35 71.03 0.4329 0.10233

10500 46.8 13.91 73.29 0.4427 0.10226

11000 47.1 14.47 75.53 0.4524 0.10218

11500 47.5 15.02 77.75 0.4621 0.10211

12000 47.8 15.56 79.95 0.4717 0.10204

12500 48.2 16.09 82.14 0.4812 0.10197

13000 48.5 16.62 84.31 0.4906 0.10191

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 44.6 10.43 58.96 0.3804 0.10271

8000 45.0 11.03 61.30 0.3906 0.10264

8500 45.3 11.63 63.62 0.4007 0.10256

9000 45.7 12.22 65.91 0.4106 0.10249

9500 46.0 12.80 68.18 0.4205 0.10242

10000 46.4 13.37 70.43 0.4303 0.10235

10500 46.7 13.94 72.66 0.4400 0.10228

11000 47.1 14.50 74.88 0.4496 0.10221

11500 47.4 15.05 77.07 0.4592 0.10214

12000 47.7 15.59 79.25 0.4686 0.10207

12500 48.0 16.13 81.42 0.4781 0.10200

13000 48.4 16.66 83.57 0.4874 0.10193

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 44.5 10.46 57.89 0.4141 0.10206

8000 44.9 11.06 60.45 0.4278 0.10194

8500 45.3 11.64 63.01 0.4415 0.10183

9000 45.7 12.22 65.55 0.4551 0.10172

9500 46.1 12.79 68.08 0.4687 0.10161

10000 46.5 13.35 70.61 0.4822 0.10150

10500 46.8 13.90 73.12 0.4956 0.10139

11000 47.2 14.44 75.62 0.5090 0.10128

11500 47.6 14.97 78.12 0.5224 0.10117

12000 48.0 15.50 80.60 0.5357 0.10106

12500 48.4 16.01 83.08 0.5490 0.10095

13000 48.8 16.52 85.55 0.5622 0.10084

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 44.5 10.46 57.89 0.4141 0.10206

8000 44.9 11.06 60.45 0.4278 0.10194

8500 45.3 11.64 63.01 0.4415 0.10183

9000 45.7 12.22 65.55 0.4551 0.10172

9500 46.1 12.79 68.08 0.4687 0.10161

10000 46.5 13.35 70.61 0.4822 0.10150

10500 46.8 13.90 73.12 0.4956 0.10139

11000 47.2 14.44 75.62 0.5090 0.10128

11500 47.6 14.97 78.12 0.5224 0.10117

12000 48.0 15.50 80.60 0.5357 0.10106

12500 48.4 16.01 83.08 0.5490 0.10095

13000 48.8 16.52 85.55 0.5622 0.10084

F-Series Gasoline SRW Incompletes (<=60 to 72<= ft2 max) 7.3L Gas 10R140* 4X4 2020 F250/350 (all variants) LT275/65R18 AS BSW D3HCH Job1* - Continental 60 psi (f) / 80 psi (r) 7500 51.9 8.97 60.81 0.3971 0.12343

8000 52.3 9.50 63.17 0.4074 0.12335

8500 52.6 10.03 65.52 0.4175 0.12328

9000 53.0 10.55 67.83 0.4276 0.12321

9500 53.3 11.06 70.13 0.4376 0.12313

10000 53.7 11.56 72.41 0.4475 0.12306

10500 54.0 12.06 74.66 0.4573 0.12299

11000 54.3 12.56 76.90 0.4670 0.12292

11500 54.7 13.05 79.12 0.4767 0.12285

12000 55.0 13.53 81.33 0.4863 0.12278

12500 55.3 14.01 83.51 0.4958 0.12271

13000 55.7 14.48 85.69 0.5052 0.12264

LT275/65R18 AS BSW D3HCH Job1* - Continental 70 psi (f) / 80 psi (r) 7500 51.8 8.98 60.34 0.3950 0.12344

8000 52.2 9.52 62.68 0.4052 0.12337

8500 52.5 10.04 64.99 0.4153 0.12330

9000 52.9 10.56 67.28 0.4252 0.12322

9500 53.2 11.08 69.56 0.4351 0.12315

10000 53.6 11.58 71.81 0.4449 0.12308

10500 53.9 12.09 74.04 0.4546 0.12301

11000 54.2 12.58 76.25 0.4642 0.12294

11500 54.6 13.07 78.45 0.4738 0.12287

12000 54.9 13.56 80.63 0.4832 0.12280

12500 55.2 14.04 82.79 0.4926 0.12273

13000 55.6 14.51 84.94 0.5020 0.12266

LT275/70R18 AT BSW PLUS D3HDX - Goodyear 60 psi (f) / 80 psi (r) 7500 51.7 9.01 59.26 0.4286 0.12279

8000 52.1 9.53 61.83 0.4424 0.12268

8500 52.5 10.05 64.38 0.4561 0.12257

9000 52.9 10.56 66.93 0.4697 0.12245

9500 53.3 11.07 69.46 0.4833 0.12234



10000 53.7 11.57 71.98 0.4968 0.12223

10500 54.0 12.06 74.49 0.5102 0.12212

11000 54.4 12.54 77.00 0.5236 0.12201

11500 54.8 13.02 79.49 0.5370 0.12190

12000 55.2 13.49 81.98 0.5503 0.12179

12500 55.6 13.95 84.46 0.5636 0.12168

13000 56.0 14.41 86.93 0.5768 0.12157

LT275/70R18 AT OWL PLUS D3HDU - Goodyear 60 psi (f) / 80 psi (r) 7500 51.7 9.01 59.26 0.4286 0.12279

8000 52.1 9.53 61.83 0.4424 0.12268

8500 52.5 10.05 64.38 0.4561 0.12257

9000 52.9 10.56 66.93 0.4697 0.12245

9500 53.3 11.07 69.46 0.4833 0.12234

10000 53.7 11.57 71.98 0.4968 0.12223

10500 54.0 12.06 74.49 0.5102 0.12212

11000 54.4 12.54 77.00 0.5236 0.12201

11500 54.8 13.02 79.49 0.5370 0.12190

12000 55.2 13.49 81.98 0.5503 0.12179

12500 55.6 13.95 84.46 0.5636 0.12168

13000 56.0 14.41 86.93 0.5768 0.12157



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 V408 TRLHP Chart V2 2021 V408 1/29/2020 RMARINCA 2021_V408_TRLHP_V2_RMARINCA.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

2.0L LWB KOMBI FWD  16" 2.0L GDI I4 A 8F35 FWD Power 4-Wheel Disc -215/55-16  97H Continental at 41 psi 3875 12.7 18.84 24.77 0.1041 0.02624

4000 12.8 19.32 25.33 0.1063 0.02623

4250 13.0 20.26 26.44 0.1107 0.02620

4500 13.2 21.18 27.56 0.1150 0.02617

4750 13.3 22.07 28.67 0.1194 0.02614

2.0L LWB VAN FWD  16" 2.0L GDI I4 A 8F35 FWD Power 4-Wheel Disc -215/55-16  97H Continental at 42 psi 3750 12.8 18.20 24.03 0.1014 0.02668

3875 12.9 18.68 24.57 0.1036 0.02666

4000 12.9 19.17 25.12 0.1057 0.02664

4250 13.1 20.10 26.22 0.1100 0.02661

4500 13.3 21.02 27.32 0.1143 0.02658

2.5L LWB KOMBI FWD  16" 2.5L DOHC PFI 4 CYL GAS 6F MID-RANGE FWD Power 4-Wheel Disc -215/55-16  97H Continental at 41 psi 3875 13.5 17.83 24.62 0.1196 0.02818

4000 13.6 18.28 25.18 0.1217 0.02817

4250 13.7 19.19 26.29 0.1261 0.02813

4500 13.9 20.08 27.40 0.1304 0.02810

4750 14.1 20.93 28.52 0.1348 0.02807

2.5L LWB VAN FWD  16" (Covers WIP 2.5L SWB Wagon, 2.5 SWB Van & USPS config) 2.5L DOHC PFI 4 CYL GAS 6F MID-RANGE FWD Power 4-Wheel Disc -215/55-16  97H Continental at 42 psi 3750 13.6 17.08 23.90 0.1171 0.02894

3875 13.7 17.54 24.44 0.1192 0.02892

4000 13.8 18.00 24.99 0.1213 0.02891

4250 13.9 18.89 26.09 0.1256 0.02888

4500 14.1 19.77 27.19 0.1299 0.02885

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 V408 3 Month Chart
Comments

Diesel configurations deleted from program. 8F35 transmission requires 

coastdown mode.

Single Roll Dynamometer Settings



Coverage Chart Model Year Program Date Author File Name RDM Version

2021 V363 DSL Comp TRLHP Chart V1 2021 V363 DSL Comp 12/10/2019 acowher2 2021_V363 DSL Comp_TRLHP_V1_acowher2.xlsm 46

Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2
Van Transit Low Roof  RWD 390 Diesel 10R80 4X2 2020 V363 LD/LD SRW EPB (spec e5c) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 20.5 15.84 38.05 0.2990 0.04040

5500 20.7 16.46 39.23 0.3027 0.04037
6000 21.0 17.66 41.59 0.3099 0.04031
6500 21.4 18.83 43.92 0.3171 0.04025
7000 21.7 19.96 46.22 0.3242 0.04019
7500 22.1 21.06 48.51 0.3312 0.04013
8000 22.4 22.13 50.78 0.3382 0.04008
8500 22.7 23.17 53.04 0.3451 0.04002
9000 23.0 24.18 55.28 0.3520 0.03996
9500 23.4 25.17 57.50 0.3588 0.03991

10000 23.7 26.13 59.71 0.3656 0.03985
11000 24.3 27.99 64.09 0.3791 0.03974

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 20.5 15.91 37.51 0.2974 0.04041
5500 20.6 16.53 38.67 0.3009 0.04038
6000 21.0 17.74 40.98 0.3080 0.04032
6500 21.3 18.91 43.27 0.3151 0.04027
7000 21.6 20.05 45.53 0.3220 0.04021
7500 21.9 21.16 47.77 0.3289 0.04015
8000 22.3 22.24 50.00 0.3358 0.04010
8500 22.6 23.29 52.21 0.3426 0.04004
9000 22.9 24.31 54.41 0.3493 0.03999
9500 23.2 25.31 56.59 0.3560 0.03993

10000 23.5 26.28 58.76 0.3627 0.03988
11000 24.2 28.16 63.06 0.3759 0.03977

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 20.4 15.96 37.03 0.2959 0.04042
5500 20.5 16.59 38.17 0.2994 0.04039
6000 20.9 17.80 40.44 0.3064 0.04034
6500 21.2 18.99 42.68 0.3133 0.04028
7000 21.5 20.14 44.91 0.3201 0.04022
7500 21.9 21.25 47.12 0.3269 0.04017
8000 22.2 22.34 49.31 0.3336 0.04011
8500 22.5 23.40 51.48 0.3403 0.04006
9000 22.8 24.44 53.64 0.3470 0.04000
9500 23.1 25.44 55.78 0.3535 0.03995

10000 23.4 26.42 57.91 0.3601 0.03990
11000 24.0 28.32 62.13 0.3731 0.03979

2020 V363 HD/LD SRW EPB (spec e5a) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 20.4 15.98 34.88 0.3200 0.04072
5500 20.5 16.60 36.07 0.3236 0.04069
6000 20.9 17.81 38.42 0.3309 0.04063
6500 21.2 18.98 40.75 0.3380 0.04058
7000 21.5 20.12 43.06 0.3451 0.04052
7500 21.9 21.23 45.35 0.3522 0.04046
8000 22.2 22.31 47.62 0.3592 0.04040
8500 22.5 23.35 49.87 0.3661 0.04035
9000 22.9 24.37 52.11 0.3730 0.04029
9500 23.2 25.36 54.33 0.3798 0.04023

10000 23.5 26.33 56.54 0.3866 0.04018
11000 24.1 28.19 60.92 0.4001 0.04007

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 20.3 16.05 34.34 0.3183 0.04074
5500 20.5 16.67 35.51 0.3219 0.04071
6000 20.8 17.89 37.81 0.3290 0.04065
6500 21.1 19.07 40.10 0.3360 0.04059
7000 21.4 20.22 42.36 0.3430 0.04054
7500 21.8 21.33 44.61 0.3499 0.04048
8000 22.1 22.42 46.84 0.3568 0.04042
8500 22.4 23.48 49.05 0.3636 0.04037
9000 22.7 24.51 51.24 0.3703 0.04031
9500 23.1 25.51 53.43 0.3770 0.04026

10000 23.4 26.49 55.59 0.3837 0.04020
11000 24.0 28.37 59.89 0.3969 0.04009

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 20.2 16.10 33.86 0.3169 0.04075
5500 20.4 16.73 35.01 0.3204 0.04072
6000 20.7 17.96 37.27 0.3274 0.04066
6500 21.0 19.15 39.52 0.3343 0.04061

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 V363 DSL Comp
Comments

10R80 Trans requires Coastdown Mode for Testing

Single Roll Dynamometer Settings



7000 21.4 20.31 41.74 0.3411 0.04055
7500 21.7 21.43 43.95 0.3479 0.04050
8000 22.0 22.52 46.14 0.3546 0.04044
8500 22.3 23.59 48.31 0.3613 0.04039
9000 22.6 24.63 50.47 0.3679 0.04033
9500 22.9 25.64 52.61 0.3745 0.04028

10000 23.2 26.63 54.74 0.3811 0.04022
11000 23.9 28.53 58.97 0.3941 0.04012

Wagon Transit Medium Roof  RWD 390 Diesel 10R80 4X2 2020 V363 LD/LD SRW EPB (spec e5c) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 22.5 14.45 38.43 0.3031 0.04615
5500 22.7 15.02 39.61 0.3067 0.04612
6000 23.0 16.14 41.97 0.3139 0.04606
6500 23.4 17.23 44.30 0.3211 0.04600
7000 23.7 18.29 46.61 0.3282 0.04594
7500 24.0 19.32 48.89 0.3352 0.04588
8000 24.4 20.32 51.16 0.3422 0.04583
8500 24.7 21.31 53.42 0.3492 0.04577
9000 25.0 22.26 55.66 0.3560 0.04571
9500 25.4 23.20 57.88 0.3629 0.04566

10000 25.7 24.11 60.09 0.3697 0.04560
11000 26.3 25.87 64.47 0.3831 0.04549

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 22.4 14.50 37.89 0.3014 0.04616
5500 22.6 15.07 39.05 0.3050 0.04613
6000 23.0 16.20 41.36 0.3121 0.04607
6500 23.3 17.30 43.65 0.3191 0.04601
7000 23.6 18.36 45.91 0.3261 0.04596
7500 23.9 19.41 48.16 0.3330 0.04590
8000 24.3 20.42 50.38 0.3398 0.04584
8500 24.6 21.41 52.59 0.3466 0.04579
9000 24.9 22.38 54.79 0.3534 0.04573
9500 25.2 23.32 56.97 0.3601 0.04568

10000 25.5 24.24 59.14 0.3667 0.04562
11000 26.2 26.02 63.44 0.3800 0.04552

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 22.4 14.54 37.41 0.2999 0.04617
5500 22.5 15.12 38.55 0.3034 0.04614
6000 22.9 16.26 40.82 0.3104 0.04609
6500 23.2 17.36 43.07 0.3173 0.04603
7000 23.5 18.44 45.29 0.3242 0.04597
7500 23.8 19.48 47.50 0.3309 0.04592
8000 24.2 20.51 49.69 0.3377 0.04586
8500 24.5 21.50 51.86 0.3444 0.04581
9000 24.8 22.48 54.02 0.3510 0.04575
9500 25.1 23.43 56.16 0.3576 0.04570

10000 25.4 24.36 58.29 0.3641 0.04565
11000 26.0 26.16 62.51 0.3771 0.04554

2020 V363 HD/LD SRW EPB (spec e5a) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 22.4 14.56 35.26 0.3240 0.04647
5500 22.5 15.14 36.45 0.3277 0.04644
6000 22.9 16.27 38.80 0.3349 0.04638
6500 23.2 17.36 41.13 0.3421 0.04632
7000 23.5 18.42 43.44 0.3492 0.04627
7500 23.9 19.46 45.73 0.3562 0.04621
8000 24.2 20.47 48.00 0.3632 0.04615
8500 24.5 21.46 50.25 0.3701 0.04609
9000 24.9 22.42 52.49 0.3770 0.04604
9500 25.2 23.36 54.72 0.3839 0.04598

10000 25.5 24.28 56.92 0.3906 0.04593
11000 26.1 26.05 61.31 0.4041 0.04582

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 22.3 14.61 34.72 0.3224 0.04649
5500 22.4 15.19 35.89 0.3260 0.04646
6000 22.8 16.33 38.20 0.3331 0.04640
6500 23.1 17.43 40.48 0.3401 0.04634
7000 23.4 18.51 42.75 0.3470 0.04628
7500 23.8 19.55 44.99 0.3540 0.04623
8000 24.1 20.57 47.22 0.3608 0.04617
8500 24.4 21.57 49.43 0.3676 0.04612
9000 24.7 22.54 51.62 0.3744 0.04606
9500 25.0 23.49 53.81 0.3811 0.04600

10000 25.4 24.41 55.97 0.3877 0.04595
11000 26.0 26.20 60.27 0.4009 0.04584

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 22.2 14.66 34.24 0.3209 0.04650
5500 22.4 15.24 35.39 0.3244 0.04647
6000 22.7 16.38 37.66 0.3314 0.04641
6500 23.0 17.49 39.90 0.3383 0.04636
7000 23.4 18.58 42.13 0.3451 0.04630
7500 23.7 19.63 44.33 0.3519 0.04624
8000 24.0 20.66 46.52 0.3587 0.04619
8500 24.3 21.66 48.69 0.3653 0.04613



9000 24.6 22.64 50.85 0.3720 0.04608
9500 24.9 23.60 53.00 0.3786 0.04603

10000 25.2 24.53 55.13 0.3851 0.04597
11000 25.9 26.34 59.35 0.3981 0.04587

Van Transit Medium Roof  RWD 410 Diesel 10R80 4X2 2020 V363 LD/LD SRW EPB (spec e5c) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 22.8 14.25 38.49 0.3037 0.04707
5500 23.0 14.81 39.68 0.3074 0.04704
6000 23.4 15.92 42.03 0.3146 0.04699
6500 23.7 16.99 44.36 0.3218 0.04693
7000 24.0 18.04 46.67 0.3289 0.04687
7500 24.4 19.06 48.96 0.3359 0.04681
8000 24.7 20.06 51.23 0.3429 0.04675
8500 25.0 21.03 53.48 0.3498 0.04670
9000 25.4 21.98 55.72 0.3567 0.04664
9500 25.7 22.91 57.94 0.3635 0.04658

10000 26.0 23.81 60.15 0.3703 0.04653
11000 26.6 25.56 64.53 0.3838 0.04642

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 22.8 14.29 37.95 0.3021 0.04709
5500 22.9 14.86 39.11 0.3056 0.04706
6000 23.3 15.98 41.42 0.3127 0.04700
6500 23.6 17.06 43.71 0.3198 0.04694
7000 23.9 18.12 45.97 0.3267 0.04689
7500 24.3 19.15 48.22 0.3336 0.04683
8000 24.6 20.16 50.44 0.3405 0.04677
8500 24.9 21.13 52.66 0.3473 0.04672
9000 25.2 22.09 54.85 0.3540 0.04666
9500 25.5 23.03 57.03 0.3607 0.04661

10000 25.9 23.94 59.20 0.3674 0.04655
11000 26.5 25.71 63.50 0.3806 0.04644

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 22.7 14.34 37.47 0.3006 0.04710
5500 22.9 14.91 38.61 0.3041 0.04707
6000 23.2 16.03 40.88 0.3111 0.04701
6500 23.5 17.12 43.13 0.3180 0.04696
7000 23.8 18.19 45.35 0.3248 0.04690
7500 24.2 19.23 47.56 0.3316 0.04685
8000 24.5 20.24 49.75 0.3383 0.04679
8500 24.8 21.23 51.92 0.3450 0.04674
9000 25.1 22.19 54.08 0.3516 0.04668
9500 25.4 23.14 56.22 0.3582 0.04663

10000 25.7 24.06 58.35 0.3648 0.04657
11000 26.4 25.84 62.58 0.3778 0.04647

2020 V363 HD/LD SRW EPB (spec e5a) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 22.7 14.36 35.33 0.3247 0.04740
5500 22.8 14.93 36.51 0.3283 0.04737
6000 23.2 16.04 38.86 0.3356 0.04731
6500 23.5 17.12 41.19 0.3427 0.04725
7000 23.9 18.18 43.50 0.3498 0.04719
7500 24.2 19.20 45.79 0.3569 0.04714
8000 24.5 20.21 48.06 0.3639 0.04708
8500 24.9 21.19 50.31 0.3708 0.04702
9000 25.2 22.14 52.55 0.3777 0.04697
9500 25.5 23.07 54.78 0.3845 0.04691

10000 25.8 23.98 56.99 0.3913 0.04685
11000 26.5 25.74 61.37 0.4048 0.04674

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 22.6 14.41 34.79 0.3230 0.04741
5500 22.8 14.98 35.95 0.3266 0.04738
6000 23.1 16.10 38.26 0.3337 0.04733
6500 23.4 17.19 40.54 0.3407 0.04727
7000 23.8 18.26 42.81 0.3477 0.04721
7500 24.1 19.29 45.05 0.3546 0.04716
8000 24.4 20.30 47.28 0.3615 0.04710
8500 24.7 21.29 49.49 0.3683 0.04704
9000 25.1 22.25 51.69 0.3750 0.04699
9500 25.4 23.19 53.87 0.3817 0.04693

10000 25.7 24.11 56.04 0.3884 0.04688
11000 26.3 25.88 60.33 0.4016 0.04677

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 22.5 14.45 34.31 0.3216 0.04743
5500 22.7 15.03 35.45 0.3251 0.04740
6000 23.0 16.16 37.72 0.3320 0.04734
6500 23.3 17.26 39.96 0.3390 0.04728
7000 23.7 18.32 42.19 0.3458 0.04723
7500 24.0 19.37 44.39 0.3526 0.04717
8000 24.3 20.39 46.58 0.3593 0.04712
8500 24.6 21.38 48.76 0.3660 0.04706
9000 24.9 22.35 50.91 0.3726 0.04701
9500 25.3 23.30 53.06 0.3792 0.04695

10000 25.6 24.22 55.19 0.3858 0.04690
11000 26.2 26.02 59.41 0.3988 0.04679



Van Transit High Roof  RWD Diesel 10R80 4X2 2020 V363 LD/LD SRW EPB (spec e5c) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 23.5 13.87 38.61 0.3050 0.04884
5500 23.6 14.43 39.79 0.3086 0.04881
6000 24.0 15.51 42.15 0.3158 0.04875
6500 24.3 16.57 44.48 0.3230 0.04869
7000 24.6 17.60 46.78 0.3301 0.04863
7500 25.0 18.60 49.07 0.3371 0.04857
8000 25.3 19.58 51.34 0.3441 0.04851
8500 25.6 20.53 53.60 0.3510 0.04846
9000 26.0 21.47 55.84 0.3579 0.04840
9500 26.3 22.38 58.06 0.3648 0.04835

10000 26.6 23.27 60.27 0.3716 0.04829
11000 27.2 24.99 64.65 0.3850 0.04818

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 23.4 13.92 38.07 0.3033 0.04885
5500 23.6 14.48 39.23 0.3069 0.04882
6000 23.9 15.57 41.54 0.3140 0.04876
6500 24.2 16.64 43.82 0.3210 0.04870
7000 24.5 17.67 46.09 0.3280 0.04865
7500 24.9 18.68 48.33 0.3349 0.04859
8000 25.2 19.67 50.56 0.3417 0.04853
8500 25.5 20.63 52.77 0.3485 0.04848
9000 25.8 21.57 54.97 0.3553 0.04842
9500 26.2 22.49 57.15 0.3620 0.04837

10000 26.5 23.39 59.32 0.3686 0.04831
11000 27.1 25.13 63.61 0.3819 0.04821

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 23.3 13.96 37.59 0.3018 0.04886
5500 23.5 14.52 38.73 0.3053 0.04883
6000 23.8 15.62 41.00 0.3123 0.04878
6500 24.1 16.69 43.24 0.3192 0.04872
7000 24.5 17.74 45.47 0.3261 0.04866
7500 24.8 18.75 47.68 0.3328 0.04861
8000 25.1 19.75 49.86 0.3396 0.04855
8500 25.4 20.72 52.04 0.3463 0.04850
9000 25.7 21.67 54.20 0.3529 0.04844
9500 26.0 22.59 56.34 0.3595 0.04839

10000 26.3 23.50 58.47 0.3660 0.04834
11000 27.0 25.26 62.69 0.3790 0.04823

2020 V363 HD/LD SRW EPB (spec e5a) D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi 5250 23.3 13.98 35.44 0.3259 0.04916
5500 23.5 14.54 36.63 0.3296 0.04913
6000 23.8 15.63 38.98 0.3368 0.04907
6500 24.1 16.69 41.31 0.3440 0.04901
7000 24.5 17.72 43.62 0.3511 0.04896
7500 24.8 18.73 45.91 0.3581 0.04890
8000 25.1 19.72 48.18 0.3651 0.04884
8500 25.5 20.68 50.43 0.3720 0.04878
9000 25.8 21.61 52.67 0.3789 0.04873
9500 26.1 22.53 54.89 0.3857 0.04867

10000 26.4 23.42 57.10 0.3925 0.04862
11000 27.1 25.16 61.48 0.4060 0.04851

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi 5250 23.2 14.03 34.90 0.3243 0.04917
5500 23.4 14.59 36.07 0.3279 0.04915
6000 23.7 15.69 38.37 0.3349 0.04909
6500 24.0 16.76 40.66 0.3420 0.04903
7000 24.4 17.80 42.92 0.3489 0.04897
7500 24.7 18.82 45.17 0.3558 0.04892
8000 25.0 19.81 47.40 0.3627 0.04886
8500 25.3 20.78 49.61 0.3695 0.04880
9000 25.7 21.72 51.80 0.3762 0.04875
9500 26.0 22.65 53.98 0.3829 0.04869

10000 26.3 23.55 56.15 0.3896 0.04864
11000 26.9 25.30 60.45 0.4028 0.04853

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi 5250 23.1 14.07 34.42 0.3228 0.04919
5500 23.3 14.63 35.57 0.3263 0.04916
6000 23.6 15.74 37.83 0.3333 0.04910
6500 24.0 16.82 40.08 0.3402 0.04904
7000 24.3 17.87 42.30 0.3470 0.04899
7500 24.6 18.89 44.51 0.3538 0.04893
8000 24.9 19.89 46.70 0.3605 0.04888
8500 25.2 20.87 48.87 0.3672 0.04882
9000 25.6 21.82 51.03 0.3739 0.04877
9500 25.9 22.75 53.17 0.3805 0.04871

10000 26.2 23.66 55.30 0.3870 0.04866
11000 26.8 25.43 59.53 0.4000 0.04855

Van Transit High Roof DRW 450 Diesel 10R80 4X2 2020 V363 LD/LD DRW (spec 6c) D3JB8 (Bus M-2 Variant)195/75R16 Front 67/ Rear 57 Continental at 67 psi 6000 23.6 15.69 36.68 0.3450 0.04934
6500 24.0 16.76 38.89 0.3538 0.04926
7000 24.3 17.81 41.08 0.3624 0.04919
7500 24.6 18.83 43.27 0.3711 0.04912



8000 24.9 19.82 45.46 0.3798 0.04905
8500 25.3 20.79 47.64 0.3884 0.04898
9000 25.6 21.73 49.82 0.3971 0.04890
9500 25.9 22.66 52.00 0.4057 0.04883

10000 26.2 23.55 54.18 0.4143 0.04876
11000 26.9 25.29 58.52 0.4315 0.04862
12000 27.5 26.94 62.84 0.4487 0.04847

D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi 6000 23.6 15.73 36.26 0.3434 0.04935
6500 23.9 16.81 38.43 0.3519 0.04928
7000 24.2 17.86 40.59 0.3605 0.04921
7500 24.5 18.89 42.75 0.3690 0.04914
8000 24.9 19.89 44.90 0.3776 0.04907
8500 25.2 20.86 47.05 0.3861 0.04899
9000 25.5 21.81 49.20 0.3946 0.04892
9500 25.8 22.74 51.34 0.4031 0.04885

10000 26.1 23.65 53.48 0.4116 0.04878
11000 26.8 25.39 57.75 0.4285 0.04864
12000 27.4 27.06 62.01 0.4454 0.04850

D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi 6000 24.1 15.41 39.41 0.3577 0.04926
6500 24.4 16.46 41.65 0.3673 0.04919
7000 24.7 17.49 43.89 0.3768 0.04911
7500 25.1 18.49 46.10 0.3862 0.04904
8000 25.4 19.46 48.31 0.3955 0.04898
8500 25.7 20.41 50.50 0.4049 0.04890
9000 26.1 21.34 52.68 0.4141 0.04883
9500 26.4 22.25 54.85 0.4233 0.04876

10000 26.7 23.13 57.00 0.4325 0.04869
11000 27.4 24.85 61.28 0.4506 0.04855
12000 28.0 26.49 65.52 0.4686 0.04841

Wagon Transit High Roof DRW 470 Diesel 10R80 4X2 2020 V363 LD/LD DRW (spec 6c) D3JB8 (Bus M-2 Variant)195/75R16 Front 67/ Rear 57 Continental at 67 psi 6000 23.6 15.72 36.67 0.3449 0.04920
6500 23.9 16.80 38.88 0.3537 0.04912
7000 24.2 17.85 41.07 0.3623 0.04905
7500 24.6 18.87 43.26 0.3710 0.04898
8000 24.9 19.86 45.45 0.3797 0.04891
8500 25.2 20.83 47.63 0.3883 0.04883
9000 25.5 21.78 49.81 0.3970 0.04876
9500 25.9 22.70 51.99 0.4056 0.04869

10000 26.2 23.60 54.17 0.4142 0.04861
11000 26.8 25.33 58.51 0.4314 0.04847
12000 27.5 26.99 62.83 0.4486 0.04833

D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi 6000 23.5 15.76 36.25 0.3433 0.04921
6500 23.8 16.84 38.42 0.3518 0.04914
7000 24.2 17.90 40.58 0.3604 0.04907
7500 24.5 18.93 42.74 0.3689 0.04900
8000 24.8 19.93 44.89 0.3775 0.04892
8500 25.1 20.90 47.04 0.3860 0.04885
9000 25.4 21.86 49.19 0.3945 0.04878
9500 25.8 22.78 51.33 0.4030 0.04871

10000 26.1 23.69 53.47 0.4115 0.04864
11000 26.7 25.44 57.74 0.4284 0.04849
12000 27.4 27.11 62.00 0.4453 0.04835

D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi 6000 24.0 15.44 39.40 0.3576 0.04912
6500 24.3 16.50 41.64 0.3672 0.04905
7000 24.7 17.52 43.88 0.3767 0.04897
7500 25.0 18.53 46.09 0.3861 0.04890
8000 25.4 19.50 48.30 0.3954 0.04883
8500 25.7 20.45 50.49 0.4048 0.04876
9000 26.0 21.38 52.67 0.4140 0.04869
9500 26.3 22.29 54.84 0.4232 0.04862

10000 26.7 23.18 56.99 0.4324 0.04854
11000 27.3 24.89 61.27 0.4505 0.04841
12000 27.9 26.54 65.51 0.4685 0.04827
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

Under 10K Incomplete DSL 67 sq ft SRW Diesel 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/Rear 75 Continental at 75 psi6000 39.4 9.45 44.51 0.3455 0.09360

6500 39.8 10.15 46.80 0.3525 0.09354

7000 40.1 10.84 49.06 0.3595 0.09348

7500 40.4 11.51 51.31 0.3664 0.09343

8000 40.7 12.18 53.53 0.3732 0.09337

8500 41.1 12.84 55.74 0.3800 0.09331

9000 41.4 13.49 57.94 0.3868 0.09326

9500 41.7 14.13 60.12 0.3935 0.09320

10000 42.0 14.76 62.29 0.4002 0.09315

10500 42.3 15.38 64.44 0.4068 0.09309

11000 42.6 16.00 66.59 0.4134 0.09304

12000 43.3 17.20 70.84 0.4265 0.09293

D3JC8235/65R16 Front 52/ Rear 80 Continental at 80 psi6000 39.4 9.45 44.27 0.3448 0.09360

6500 39.7 10.16 46.54 0.3517 0.09355

7000 40.1 10.85 48.79 0.3587 0.09349

7500 40.4 11.53 51.02 0.3655 0.09343

8000 40.7 12.20 53.23 0.3723 0.09338

8500 41.0 12.86 55.42 0.3791 0.09332

9000 41.3 13.51 57.60 0.3858 0.09327

9500 41.7 14.15 59.76 0.3924 0.09321

10000 42.0 14.78 61.92 0.3990 0.09316

10500 42.3 15.40 64.05 0.4056 0.09310

11000 42.6 16.02 66.18 0.4121 0.09305

12000 43.2 17.22 70.40 0.4251 0.09294

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi6000 39.4 9.46 43.97 0.3438 0.09361

6500 39.7 10.17 46.22 0.3507 0.09355

7000 40.0 10.86 48.44 0.3576 0.09350

7500 40.3 11.54 50.65 0.3644 0.09344

8000 40.6 12.21 52.84 0.3711 0.09339

8500 41.0 12.88 55.01 0.3778 0.09333

9000 41.3 13.53 57.17 0.3844 0.09328

9500 41.6 14.17 59.31 0.3910 0.09322

10000 41.9 14.81 61.44 0.3976 0.09317

10500 42.2 15.43 63.56 0.4041 0.09312

11000 42.5 16.05 65.66 0.4106 0.09306

12000 43.1 17.26 69.84 0.4234 0.09296

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/Rear 75 Continental at 75 psi6000 39.3 9.49 41.35 0.3665 0.09392

6500 39.6 10.19 43.63 0.3735 0.09387

7000 39.9 10.88 45.90 0.3805 0.09381

7500 40.3 11.57 48.14 0.3874 0.09375

8000 40.6 12.24 50.37 0.3942 0.09370

8500 40.9 12.90 52.58 0.4010 0.09364

9000 41.2 13.55 54.77 0.4078 0.09358

9500 41.5 14.19 56.96 0.4145 0.09353

10000 41.8 14.82 59.12 0.4212 0.09347

10500 42.2 15.45 61.28 0.4278 0.09342

11000 42.5 16.06 63.42 0.4344 0.09337

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 V363 DLS Incomp
Comments

10R80 Trans requires Coastdown Mode for Testing

Single Roll Dynamometer Settings



12000 43.1 17.27 67.67 0.4474 0.09326

D3JC8235/65R16 Front 52/ Rear 80 Continental at 80 psi6000 39.2 9.50 41.11 0.3658 0.09393

6500 39.6 10.20 43.38 0.3727 0.09387

7000 39.9 10.90 45.62 0.3796 0.09381

7500 40.2 11.58 47.85 0.3865 0.09376

8000 40.5 12.25 50.06 0.3933 0.09370

8500 40.9 12.91 52.26 0.4000 0.09365

9000 41.2 13.57 54.43 0.4067 0.09359

9500 41.5 14.21 56.60 0.4134 0.09354

10000 41.8 14.84 58.75 0.4200 0.09348

10500 42.1 15.47 60.89 0.4266 0.09343

11000 42.4 16.09 63.01 0.4331 0.09338

12000 43.0 17.30 67.23 0.4461 0.09327

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi6000 39.2 9.51 40.81 0.3648 0.09394

6500 39.5 10.21 43.05 0.3717 0.09388

7000 39.8 10.91 45.28 0.3786 0.09382

7500 40.2 11.59 47.48 0.3854 0.09377

8000 40.5 12.27 49.67 0.3921 0.09371

8500 40.8 12.93 51.84 0.3988 0.09366

9000 41.1 13.59 54.00 0.4054 0.09360

9500 41.4 14.23 56.15 0.4120 0.09355

10000 41.7 14.87 58.28 0.4185 0.09350

10500 42.0 15.50 60.39 0.4251 0.09344

11000 42.3 16.12 62.50 0.4315 0.09339

12000 42.9 17.33 66.68 0.4444 0.09328

Under 10K Incomplete DSL 75 sq ft SRW w/ geometric constraintsDiesel 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/Rear 75 Continental at 75 psi6000 39.7 9.38 44.56 0.3460 0.09434

6500 40.0 10.08 46.85 0.3531 0.09428

7000 40.4 10.77 49.11 0.3600 0.09423

7500 40.7 11.44 51.36 0.3669 0.09417

8000 41.0 12.11 53.58 0.3738 0.09411

8500 41.3 12.76 55.79 0.3806 0.09406

9000 41.6 13.41 57.99 0.3873 0.09400

9500 42.0 14.04 60.17 0.3940 0.09395

10000 42.3 14.67 62.34 0.4007 0.09389

10500 42.6 15.29 64.49 0.4073 0.09384

11000 42.9 15.90 66.64 0.4139 0.09379

12000 43.5 17.10 70.89 0.4270 0.09368

D3JC8235/65R16 Front 52/ Rear 80 Continental at 80 psi6000 39.7 9.39 44.32 0.3453 0.09435

6500 40.0 10.09 46.59 0.3523 0.09429

7000 40.3 10.78 48.84 0.3592 0.09423

7500 40.6 11.45 51.07 0.3660 0.09418

8000 41.0 12.12 53.28 0.3728 0.09412

8500 41.3 12.78 55.47 0.3796 0.09407

9000 41.6 13.42 57.65 0.3863 0.09401

9500 41.9 14.06 59.81 0.3929 0.09396

10000 42.2 14.69 61.96 0.3995 0.09390

10500 42.5 15.31 64.10 0.4061 0.09385

11000 42.8 15.92 66.23 0.4127 0.09380

12000 43.5 17.12 70.45 0.4256 0.09369

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi6000 39.6 9.40 44.02 0.3444 0.09436

6500 39.9 10.10 46.27 0.3513 0.09430

7000 40.3 10.79 48.49 0.3581 0.09424

7500 40.6 11.47 50.70 0.3649 0.09419

8000 40.9 12.14 52.89 0.3716 0.09413

8500 41.2 12.79 55.06 0.3783 0.09408

9000 41.5 13.44 57.22 0.3849 0.09402

9500 41.8 14.08 59.36 0.3915 0.09397

10000 42.2 14.71 61.49 0.3981 0.09392

10500 42.5 15.34 63.61 0.4046 0.09386



11000 42.8 15.95 65.71 0.4111 0.09381

12000 43.4 17.15 69.89 0.4239 0.09370

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/Rear 75 Continental at 75 psi6000 39.5 9.43 41.40 0.3670 0.09467

6500 39.9 10.13 43.68 0.3740 0.09461

7000 40.2 10.81 45.94 0.3810 0.09455

7500 40.5 11.49 48.19 0.3879 0.09450

8000 40.8 12.16 50.42 0.3948 0.09444

8500 41.2 12.82 52.63 0.4016 0.09438

9000 41.5 13.47 54.82 0.4083 0.09433

9500 41.8 14.10 57.01 0.4150 0.09427

10000 42.1 14.73 59.17 0.4217 0.09422

10500 42.4 15.35 61.33 0.4283 0.09417

11000 42.7 15.97 63.47 0.4349 0.09411

12000 43.3 17.17 67.72 0.4480 0.09400

D3JC8235/65R16 Front 52/ Rear 80 Continental at 80 psi6000 39.5 9.44 41.16 0.3663 0.09467

6500 39.8 10.14 43.42 0.3733 0.09462

7000 40.1 10.83 45.67 0.3802 0.09456

7500 40.5 11.50 47.90 0.3870 0.09450

8000 40.8 12.17 50.11 0.3938 0.09445

8500 41.1 12.83 52.30 0.4006 0.09439

9000 41.4 13.48 54.48 0.4073 0.09434

9500 41.7 14.12 56.65 0.4139 0.09428

10000 42.1 14.75 58.80 0.4205 0.09423

10500 42.4 15.37 60.94 0.4271 0.09418

11000 42.7 15.99 63.06 0.4336 0.09412

12000 43.3 17.19 67.28 0.4466 0.09402

D3JC8235/65R16 Front 57/Rear 75 Continental at 75 psi6000 39.4 9.45 40.85 0.3653 0.09468

6500 39.8 10.15 43.10 0.3723 0.09462

7000 40.1 10.84 45.33 0.3791 0.09457

7500 40.4 11.52 47.53 0.3859 0.09451

8000 40.7 12.19 49.72 0.3926 0.09446

8500 41.0 12.85 51.89 0.3993 0.09440

9000 41.4 13.50 54.05 0.4059 0.09435

9500 41.7 14.15 56.19 0.4125 0.09429

10000 42.0 14.78 58.33 0.4191 0.09424

10500 42.3 15.40 60.44 0.4256 0.09419

11000 42.6 16.02 62.55 0.4321 0.09413

12000 43.2 17.22 66.73 0.4449 0.09403

Under 10K Incomplete DSL 66sq ft DRW Diesel 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 39.8 9.31 40.26 0.3984 0.09541

6500 40.2 10.00 42.51 0.4079 0.09534

7000 40.5 10.68 44.75 0.4174 0.09527

7500 40.8 11.35 46.96 0.4268 0.09519

8000 41.2 12.01 49.17 0.4362 0.09513

8500 41.5 12.66 51.35 0.4455 0.09505

9000 41.8 13.30 53.54 0.4547 0.09498

9500 42.2 13.93 55.70 0.4640 0.09491

10000 42.5 14.55 57.86 0.4731 0.09484

10500 42.8 15.16 60.00 0.4822 0.09477

11000 43.1 15.76 62.13 0.4912 0.09470

12000 43.8 16.94 66.38 0.5093 0.09456

Under 10K Incomplete DSL 75 sq ft DRW w/ geometric constraintsDiesel 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 39.5 9.39 40.20 0.3977 0.09447

6500 39.8 10.08 42.45 0.4073 0.09440

7000 40.2 10.77 44.68 0.4167 0.09433

7500 40.5 11.44 46.90 0.4262 0.09426

8000 40.8 12.10 49.10 0.4355 0.09419

8500 41.2 12.76 51.29 0.4449 0.09412

9000 41.5 13.40 53.47 0.4541 0.09404

9500 41.8 14.03 55.64 0.4633 0.09397

10000 42.2 14.66 57.79 0.4725 0.09390



10500 42.5 15.28 59.94 0.4816 0.09383

11000 42.8 15.88 62.07 0.4906 0.09377

12000 43.4 17.07 66.32 0.5086 0.09363

Over 10K Incomplete DSL 73sq ft DRW Diesel 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 46.1 8.04 41.47 0.4112 0.11362

6500 46.5 8.64 43.71 0.4207 0.11355

7000 46.8 9.24 45.95 0.4302 0.11347

7500 47.2 9.83 48.17 0.4396 0.11340

8000 47.5 10.41 50.37 0.4490 0.11333

8500 47.8 10.99 52.56 0.4583 0.11326

9000 48.1 11.55 54.74 0.4675 0.11318

9500 48.5 12.11 56.91 0.4768 0.11312

10000 48.8 12.67 59.06 0.4859 0.11304

10500 49.1 13.21 61.20 0.4950 0.11297

11000 49.4 13.75 63.34 0.5041 0.11291

12000 50.1 14.81 67.58 0.5221 0.11277

Over 10K Incomplete DSL 82 sq ft DRW w/ geometric constraintsDiesel 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 45.7 8.11 41.38 0.4103 0.11235

6500 46.0 8.72 43.63 0.4198 0.11228

7000 46.4 9.33 45.87 0.4293 0.11220

7500 46.7 9.92 48.08 0.4387 0.11213

8000 47.0 10.51 50.29 0.4481 0.11206

8500 47.4 11.09 52.48 0.4574 0.11199

9000 47.7 11.66 54.66 0.4666 0.11192

9500 48.0 12.22 56.82 0.4759 0.11185

10000 48.4 12.78 58.98 0.4850 0.11177

10500 48.7 13.33 61.12 0.4941 0.11171

11000 49.0 13.87 63.26 0.5032 0.11164

12000 49.6 14.94 67.50 0.5212 0.11150

Over 10k DSL Motorhome 82sq ft w/ geometric constraintsDiesel 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 43.3 8.57 40.92 0.4053 0.10530

6500 43.6 9.21 43.16 0.4149 0.10523

7000 43.9 9.85 45.40 0.4244 0.10515

7500 44.3 10.47 47.61 0.4338 0.10508

8000 44.6 11.09 49.82 0.4431 0.10501

8500 44.9 11.69 52.01 0.4525 0.10494

9000 45.3 12.29 54.19 0.4617 0.10487

9500 45.6 12.88 56.36 0.4709 0.10480

10000 45.9 13.46 58.51 0.4801 0.10472

10500 46.2 14.03 60.65 0.4892 0.10466

11000 46.6 14.60 62.79 0.4982 0.10459

12000 47.2 15.71 67.03 0.5162 0.10445
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

MDPV Low Roof RWD 390 PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.6 15.79 37.54 0.2977 0.04085

5500 20.8 16.40 38.70 0.3012 0.04082

6000 21.1 17.61 41.01 0.3083 0.04076

6500 21.4 18.78 43.29 0.3154 0.04070

7000 21.8 19.91 45.56 0.3223 0.04065

7500 22.1 21.02 47.80 0.3292 0.04059

8000 22.4 22.09 50.03 0.3361 0.04053

8500 22.7 23.14 52.24 0.3429 0.04048

9000 23.1 24.16 54.44 0.3496 0.04042

9500 23.4 25.15 56.62 0.3563 0.04037

10000 23.7 26.12 58.79 0.3630 0.04031

11000 24.3 27.99 63.08 0.3762 0.04021

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.5 15.84 37.06 0.2962 0.04086

5500 20.7 16.46 38.20 0.2997 0.04083

6000 21.0 17.68 40.47 0.3067 0.04077

6500 21.4 18.85 42.71 0.3136 0.04072

7000 21.7 20.00 44.94 0.3204 0.04066

7500 22.0 21.11 47.15 0.3272 0.04061

8000 22.3 22.19 49.33 0.3339 0.04055

8500 22.6 23.25 51.51 0.3406 0.04050

9000 23.0 24.28 53.67 0.3473 0.04044

9500 23.3 25.28 55.81 0.3538 0.04039

10000 23.6 26.26 57.94 0.3604 0.04033

11000 24.2 28.14 62.16 0.3734 0.04023

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.7 15.73 38.08 0.2993 0.04084

5500 20.9 16.34 39.26 0.3030 0.04081

6000 21.2 17.53 41.62 0.3102 0.04075

6500 21.5 18.69 43.94 0.3174 0.04069

7000 21.9 19.82 46.25 0.3245 0.04063

7500 22.2 20.92 48.54 0.3315 0.04057

8000 22.5 21.98 50.81 0.3385 0.04051

8500 22.9 23.01 53.07 0.3454 0.04046

9000 23.2 24.02 55.30 0.3523 0.04040

9500 23.5 25.01 57.53 0.3591 0.04035

10000 23.8 25.97 59.74 0.3659 0.04029

11000 24.5 27.81 64.12 0.3794 0.04018

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.4 15.93 34.37 0.3186 0.04117

5500 20.6 16.55 35.54 0.3222 0.04115

6000 20.9 17.76 37.84 0.3293 0.04109

6500 21.3 18.93 40.13 0.3363 0.04103

7000 21.6 20.08 42.39 0.3433 0.04097

7500 21.9 21.19 44.64 0.3502 0.04092

8000 22.2 22.27 46.87 0.3571 0.04086

8500 22.6 23.32 49.08 0.3639 0.04080

9000 22.9 24.34 51.27 0.3706 0.04075

9500 23.2 25.34 53.45 0.3773 0.04069

10000 23.5 26.32 55.62 0.3840 0.04064

11000 24.1 28.19 59.92 0.3972 0.04053

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 V363 Gas Comp
Comments

10R80 Trans requires Coastdown Mode for Testing

Single Roll Dynamometer Settings



D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.4 15.98 33.89 0.3172 0.04119

5500 20.5 16.61 35.04 0.3207 0.04116

6000 20.9 17.83 37.30 0.3277 0.04110

6500 21.2 19.01 39.55 0.3346 0.04104

7000 21.5 20.16 41.77 0.3414 0.04099

7500 21.8 21.28 43.98 0.3482 0.04093

8000 22.1 22.37 46.17 0.3549 0.04088

8500 22.5 23.43 48.34 0.3616 0.04082

9000 22.8 24.46 50.50 0.3682 0.04077

9500 23.1 25.47 52.64 0.3748 0.04071

10000 23.4 26.46 54.77 0.3814 0.04066

11000 24.0 28.35 59.00 0.3944 0.04055

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.5 15.87 34.91 0.3203 0.04116

5500 20.7 16.48 36.10 0.3240 0.04113

6000 21.0 17.68 38.45 0.3312 0.04107

6500 21.4 18.85 40.78 0.3383 0.04101

7000 21.7 19.98 43.09 0.3454 0.04096

7500 22.0 21.08 45.38 0.3525 0.04090

8000 22.4 22.15 47.65 0.3595 0.04084

8500 22.7 23.20 49.90 0.3664 0.04078

9000 23.0 24.21 52.14 0.3733 0.04073

9500 23.3 25.20 54.36 0.3801 0.04067

10000 23.7 26.16 56.57 0.3869 0.04062

11000 24.3 28.02 60.95 0.4004 0.04050

MDPV  Medium Roof RWD 390 PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.2 14.68 37.84 0.3008 0.04536

5500 22.3 15.26 39.00 0.3044 0.04533

6000 22.7 16.40 41.31 0.3115 0.04528

6500 23.0 17.50 43.59 0.3185 0.04522

7000 23.3 18.58 45.86 0.3255 0.04516

7500 23.7 19.63 48.10 0.3324 0.04510

8000 24.0 20.65 50.33 0.3393 0.04505

8500 24.3 21.65 52.54 0.3461 0.04499

9000 24.6 22.63 54.74 0.3528 0.04494

9500 24.9 23.58 56.92 0.3595 0.04488

10000 25.3 24.50 59.09 0.3662 0.04483

11000 25.9 26.30 63.38 0.3794 0.04472

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.1 14.72 37.36 0.2994 0.04538

5500 22.3 15.31 38.50 0.3029 0.04535

6000 22.6 16.45 40.77 0.3099 0.04529

6500 22.9 17.57 43.01 0.3168 0.04523

7000 23.2 18.65 45.24 0.3236 0.04518

7500 23.6 19.71 47.44 0.3304 0.04512

8000 23.9 20.74 49.63 0.3371 0.04507

8500 24.2 21.75 51.81 0.3438 0.04501

9000 24.5 22.73 53.96 0.3504 0.04496

9500 24.8 23.69 56.11 0.3570 0.04490

10000 25.1 24.63 58.24 0.3636 0.04485

11000 25.8 26.44 62.46 0.3766 0.04474

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.3 14.63 38.38 0.3025 0.04535

5500 22.4 15.20 39.56 0.3061 0.04532

6000 22.8 16.33 41.91 0.3134 0.04526

6500 23.1 17.43 44.24 0.3205 0.04520

7000 23.4 18.50 46.55 0.3276 0.04514

7500 23.8 19.54 48.84 0.3347 0.04509

8000 24.1 20.56 51.11 0.3417 0.04503

8500 24.4 21.55 53.37 0.3486 0.04497

9000 24.8 22.51 55.60 0.3555 0.04492

9500 25.1 23.45 57.83 0.3623 0.04486

10000 25.4 24.37 60.04 0.3691 0.04480



11000 26.0 26.15 64.42 0.3826 0.04469

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.0 14.80 34.67 0.3218 0.04569

5500 22.2 15.38 35.84 0.3254 0.04566

6000 22.5 16.53 38.14 0.3325 0.04560

6500 22.8 17.64 40.43 0.3395 0.04554

7000 23.2 18.72 42.69 0.3465 0.04549

7500 23.5 19.78 44.94 0.3534 0.04543

8000 23.8 20.81 47.17 0.3602 0.04537

8500 24.1 21.81 49.38 0.3670 0.04532

9000 24.5 22.79 51.57 0.3738 0.04526

9500 24.8 23.75 53.75 0.3805 0.04521

10000 25.1 24.68 55.92 0.3872 0.04515

11000 25.7 26.48 60.22 0.4004 0.04505

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 21.9 14.85 34.19 0.3203 0.04570

5500 22.1 15.43 35.33 0.3239 0.04567

6000 22.4 16.59 37.60 0.3308 0.04562

6500 22.8 17.71 39.85 0.3377 0.04556

7000 23.1 18.80 42.07 0.3446 0.04550

7500 23.4 19.86 44.28 0.3514 0.04545

8000 23.7 20.90 46.47 0.3581 0.04539

8500 24.0 21.91 48.64 0.3648 0.04534

9000 24.3 22.90 50.80 0.3714 0.04528

9500 24.7 23.86 52.94 0.3780 0.04523

10000 25.0 24.80 55.07 0.3846 0.04518

11000 25.6 26.62 59.30 0.3975 0.04507

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.1 14.74 35.21 0.3235 0.04568

5500 22.3 15.32 36.40 0.3271 0.04565

6000 22.6 16.46 38.75 0.3344 0.04559

6500 22.9 17.57 41.08 0.3415 0.04553

7000 23.3 18.64 43.39 0.3486 0.04547

7500 23.6 19.69 45.68 0.3557 0.04541

8000 23.9 20.71 47.95 0.3626 0.04536

8500 24.3 21.70 50.20 0.3696 0.04530

9000 24.6 22.67 52.44 0.3765 0.04524

9500 24.9 23.62 54.66 0.3833 0.04519

10000 25.2 24.54 56.87 0.3901 0.04513

11000 25.9 26.33 61.25 0.4036 0.04502

Wagon Medium Roof 390 - PFDI PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.5 14.47 37.90 0.3015 0.04629

5500 22.7 15.04 39.06 0.3051 0.04626

6000 23.0 16.17 41.37 0.3122 0.04620

6500 23.3 17.26 43.65 0.3192 0.04615

7000 23.7 18.33 45.92 0.3262 0.04609

7500 24.0 19.37 48.16 0.3331 0.04603

8000 24.3 20.38 50.39 0.3399 0.04598

8500 24.6 21.37 52.60 0.3467 0.04592

9000 25.0 22.33 54.80 0.3535 0.04587

9500 25.3 23.28 56.98 0.3602 0.04581

10000 25.6 24.20 59.15 0.3668 0.04576

11000 26.2 25.98 63.45 0.3801 0.04565

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.4 14.51 37.42 0.3000 0.04630

5500 22.6 15.09 38.56 0.3035 0.04628

6000 22.9 16.22 40.83 0.3105 0.04622

6500 23.2 17.33 43.07 0.3174 0.04616

7000 23.6 18.40 45.30 0.3243 0.04611

7500 23.9 19.45 47.51 0.3310 0.04605

8000 24.2 20.47 49.70 0.3378 0.04600

8500 24.5 21.46 51.87 0.3445 0.04594

9000 24.8 22.44 54.03 0.3511 0.04589

9500 25.2 23.39 56.17 0.3577 0.04583



10000 25.5 24.32 58.30 0.3642 0.04578

11000 26.1 26.11 62.52 0.3772 0.04567

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.6 14.42 38.44 0.3032 0.04628

5500 22.7 14.99 39.62 0.3068 0.04625

6000 23.1 16.11 41.98 0.3140 0.04619

6500 23.4 17.19 44.31 0.3212 0.04613

7000 23.8 18.25 46.61 0.3283 0.04607

7500 24.1 19.28 48.90 0.3353 0.04601

8000 24.4 20.29 51.17 0.3423 0.04596

8500 24.8 21.27 53.43 0.3492 0.04590

9000 25.1 22.22 55.67 0.3561 0.04584

9500 25.4 23.16 57.89 0.3630 0.04579

10000 25.7 24.07 60.10 0.3698 0.04573

11000 26.4 25.83 64.48 0.3832 0.04562

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.3 14.58 34.73 0.3225 0.04662

5500 22.5 15.16 35.90 0.3261 0.04659

6000 22.8 16.30 38.20 0.3332 0.04653

6500 23.2 17.40 40.49 0.3402 0.04647

7000 23.5 18.47 42.75 0.3471 0.04642

7500 23.8 19.51 45.00 0.3540 0.04636

8000 24.1 20.53 47.23 0.3609 0.04630

8500 24.5 21.53 49.44 0.3677 0.04625

9000 24.8 22.50 51.63 0.3744 0.04619

9500 25.1 23.44 53.81 0.3812 0.04614

10000 25.4 24.37 55.98 0.3878 0.04608

11000 26.0 26.16 60.28 0.4010 0.04597

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.2 14.63 34.25 0.3210 0.04663

5500 22.4 15.21 35.40 0.3245 0.04660

6000 22.7 16.35 37.66 0.3315 0.04654

6500 23.1 17.46 39.91 0.3384 0.04649

7000 23.4 18.54 42.13 0.3452 0.04643

7500 23.7 19.59 44.34 0.3520 0.04638

8000 24.0 20.62 46.53 0.3588 0.04632

8500 24.4 21.62 48.70 0.3654 0.04627

9000 24.7 22.60 50.86 0.3721 0.04621

9500 25.0 23.55 53.00 0.3787 0.04616

10000 25.3 24.49 55.13 0.3852 0.04610

11000 25.9 26.29 59.36 0.3982 0.04600

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.4 14.53 35.27 0.3241 0.04660

5500 22.6 15.11 36.46 0.3278 0.04657

6000 22.9 16.23 38.81 0.3350 0.04652

6500 23.3 17.32 41.14 0.3422 0.04646

7000 23.6 18.39 43.45 0.3493 0.04640

7500 23.9 19.43 45.74 0.3563 0.04634

8000 24.2 20.44 48.01 0.3633 0.04628

8500 24.6 21.42 50.26 0.3702 0.04623

9000 24.9 22.38 52.50 0.3771 0.04617

9500 25.2 23.32 54.72 0.3839 0.04611

10000 25.5 24.24 56.93 0.3907 0.04606

11000 26.2 26.00 61.31 0.4042 0.04595

Van Low Roof  RWD 390 PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.5 15.88 37.52 0.2974 0.04052

5500 20.7 16.50 38.68 0.3010 0.04049

6000 21.0 17.70 40.99 0.3081 0.04043

6500 21.3 18.88 43.27 0.3151 0.04038

7000 21.7 20.02 45.54 0.3221 0.04032

7500 22.0 21.13 47.78 0.3290 0.04026

8000 22.3 22.20 50.01 0.3359 0.04021

8500 22.6 23.25 52.22 0.3427 0.04015

9000 22.9 24.28 54.42 0.3494 0.04009



9500 23.3 25.27 56.60 0.3561 0.04004

10000 23.6 26.24 58.77 0.3628 0.03999

11000 24.2 28.12 63.06 0.3760 0.03988

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.4 15.93 37.04 0.2960 0.04053

5500 20.6 16.55 38.18 0.2995 0.04050

6000 20.9 17.77 40.45 0.3064 0.04045

6500 21.2 18.95 42.69 0.3134 0.04039

7000 21.6 20.10 44.92 0.3202 0.04033

7500 21.9 21.22 47.12 0.3270 0.04028

8000 22.2 22.31 49.31 0.3337 0.04022

8500 22.5 23.36 51.49 0.3404 0.04017

9000 22.8 24.40 53.64 0.3470 0.04011

9500 23.1 25.40 55.79 0.3536 0.04006

10000 23.5 26.38 57.92 0.3602 0.04001

11000 24.1 28.27 62.14 0.3732 0.03990

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.6 15.81 38.06 0.2991 0.04051

5500 20.7 16.43 39.24 0.3027 0.04048

6000 21.1 17.63 41.59 0.3100 0.04042

6500 21.4 18.79 43.92 0.3171 0.04036

7000 21.8 19.92 46.23 0.3242 0.04030

7500 22.1 21.02 48.52 0.3313 0.04024

8000 22.4 22.09 50.79 0.3383 0.04019

8500 22.8 23.13 53.04 0.3452 0.04013

9000 23.1 24.14 55.28 0.3521 0.04007

9500 23.4 25.13 57.51 0.3589 0.04002

10000 23.7 26.09 59.72 0.3657 0.03996

11000 24.4 27.94 64.10 0.3792 0.03985

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.3 16.02 34.35 0.3184 0.04085

5500 20.5 16.64 35.51 0.3220 0.04082

6000 20.8 17.86 37.82 0.3291 0.04076

6500 21.2 19.04 40.11 0.3361 0.04070

7000 21.5 20.18 42.37 0.3431 0.04064

7500 21.8 21.30 44.62 0.3500 0.04059

8000 22.1 22.38 46.84 0.3568 0.04053

8500 22.5 23.44 49.06 0.3636 0.04048

9000 22.8 24.47 51.25 0.3704 0.04042

9500 23.1 25.47 53.43 0.3771 0.04037

10000 23.4 26.44 55.60 0.3838 0.04031

11000 24.0 28.33 59.90 0.3970 0.04020

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.2 16.07 33.87 0.3169 0.04086

5500 20.4 16.70 35.01 0.3205 0.04083

6000 20.7 17.92 37.28 0.3274 0.04077

6500 21.1 19.11 39.53 0.3343 0.04072

7000 21.4 20.27 41.75 0.3412 0.04066

7500 21.7 21.39 43.96 0.3480 0.04060

8000 22.0 22.49 46.15 0.3547 0.04055

8500 22.3 23.55 48.32 0.3614 0.04049

9000 22.7 24.59 50.48 0.3680 0.04044

9500 23.0 25.60 52.62 0.3746 0.04039

10000 23.3 26.59 54.75 0.3811 0.04033

11000 23.9 28.48 58.98 0.3941 0.04023

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.4 15.95 34.89 0.3201 0.04083

5500 20.6 16.57 36.08 0.3237 0.04080

6000 20.9 17.78 38.43 0.3310 0.04074

6500 21.3 18.95 40.76 0.3381 0.04069

7000 21.6 20.09 43.07 0.3452 0.04063

7500 21.9 21.19 45.35 0.3523 0.04057

8000 22.2 22.27 47.63 0.3592 0.04051

8500 22.6 23.31 49.88 0.3662 0.04046



9000 22.9 24.33 52.12 0.3730 0.04040

9500 23.2 25.32 54.34 0.3799 0.04034

10000 23.5 26.29 56.55 0.3867 0.04029

11000 24.2 28.15 60.93 0.4002 0.04018

Van Medium Roof  RWD 410 PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.8 14.27 37.96 0.3022 0.04722

5500 23.0 14.83 39.12 0.3057 0.04719

6000 23.3 15.95 41.43 0.3128 0.04713

6500 23.7 17.03 43.72 0.3199 0.04708

7000 24.0 18.08 45.98 0.3268 0.04702

7500 24.3 19.11 48.23 0.3337 0.04696

8000 24.6 20.12 50.45 0.3406 0.04691

8500 25.0 21.10 52.66 0.3474 0.04685

9000 25.3 22.05 54.86 0.3541 0.04680

9500 25.6 22.99 57.04 0.3608 0.04674

10000 25.9 23.90 59.21 0.3675 0.04669

11000 26.5 25.66 63.51 0.3807 0.04658

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.7 14.31 37.48 0.3007 0.04723

5500 22.9 14.88 38.62 0.3042 0.04720

6000 23.2 16.00 40.89 0.3112 0.04715

6500 23.6 17.09 43.14 0.3181 0.04709

7000 23.9 18.16 45.36 0.3249 0.04703

7500 24.2 19.19 47.57 0.3317 0.04698

8000 24.5 20.20 49.76 0.3384 0.04692

8500 24.8 21.19 51.93 0.3451 0.04687

9000 25.2 22.15 54.09 0.3517 0.04681

9500 25.5 23.09 56.23 0.3583 0.04676

10000 25.8 24.01 58.36 0.3649 0.04671

11000 26.4 25.80 62.58 0.3779 0.04660

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.9 14.22 38.50 0.3038 0.04721

5500 23.1 14.78 39.69 0.3075 0.04718

6000 23.4 15.88 42.04 0.3147 0.04712

6500 23.7 16.96 44.37 0.3219 0.04706

7000 24.1 18.01 46.68 0.3289 0.04700

7500 24.4 19.03 48.96 0.3360 0.04694

8000 24.7 20.02 51.24 0.3430 0.04689

8500 25.1 20.99 53.49 0.3499 0.04683

9000 25.4 21.94 55.73 0.3568 0.04677

9500 25.7 22.87 57.95 0.3636 0.04672

10000 26.0 23.77 60.16 0.3704 0.04666

11000 26.7 25.52 64.54 0.3839 0.04655

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.6 14.38 34.80 0.3231 0.04755

5500 22.8 14.95 35.96 0.3267 0.04752

6000 23.1 16.07 38.27 0.3338 0.04746

6500 23.5 17.16 40.55 0.3408 0.04740

7000 23.8 18.22 42.82 0.3478 0.04734

7500 24.1 19.25 45.06 0.3547 0.04729

8000 24.5 20.26 47.29 0.3615 0.04723

8500 24.8 21.25 49.50 0.3683 0.04718

9000 25.1 22.21 51.70 0.3751 0.04712

9500 25.4 23.15 53.88 0.3818 0.04707

10000 25.7 24.07 56.04 0.3885 0.04701

11000 26.4 25.84 60.34 0.4017 0.04690

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.6 14.42 34.31 0.3217 0.04756

5500 22.7 15.00 35.46 0.3252 0.04753

6000 23.1 16.12 37.73 0.3321 0.04747

6500 23.4 17.22 39.97 0.3390 0.04742

7000 23.7 18.29 42.20 0.3459 0.04736

7500 24.0 19.33 44.40 0.3527 0.04730

8000 24.4 20.35 46.59 0.3594 0.04725



8500 24.7 21.34 48.76 0.3661 0.04719

9000 25.0 22.31 50.92 0.3727 0.04714

9500 25.3 23.25 53.07 0.3793 0.04709

10000 25.6 24.18 55.20 0.3859 0.04703

11000 26.2 25.97 59.42 0.3988 0.04693

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.7 14.33 35.33 0.3248 0.04753

5500 22.9 14.90 36.52 0.3284 0.04750

6000 23.2 16.01 38.87 0.3357 0.04744

6500 23.6 17.09 41.20 0.3428 0.04739

7000 23.9 18.14 43.51 0.3499 0.04733

7500 24.2 19.17 45.80 0.3570 0.04727

8000 24.6 20.17 48.07 0.3639 0.04721

8500 24.9 21.14 50.32 0.3709 0.04716

9000 25.2 22.10 52.56 0.3778 0.04710

9500 25.5 23.03 54.79 0.3846 0.04704

10000 25.9 23.93 57.00 0.3914 0.04699

11000 26.5 25.69 61.38 0.4049 0.04688

Van High Roof  RWD 410 PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 23.4 13.89 38.08 0.3034 0.04899

5500 23.6 14.45 39.24 0.3070 0.04896

6000 23.9 15.54 41.55 0.3141 0.04891

6500 24.3 16.60 43.83 0.3211 0.04885

7000 24.6 17.63 46.10 0.3281 0.04879

7500 24.9 18.64 48.34 0.3350 0.04874

8000 25.2 19.63 50.57 0.3418 0.04868

8500 25.6 20.59 52.78 0.3486 0.04862

9000 25.9 21.53 54.98 0.3554 0.04857

9500 26.2 22.45 57.16 0.3621 0.04851

10000 26.5 23.35 59.33 0.3687 0.04846

11000 27.1 25.09 63.62 0.3820 0.04835

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 23.4 13.93 37.60 0.3019 0.04901

5500 23.5 14.49 38.74 0.3054 0.04898

6000 23.9 15.59 41.01 0.3124 0.04892

6500 24.2 16.66 43.25 0.3193 0.04886

7000 24.5 17.70 45.48 0.3262 0.04881

7500 24.8 18.72 47.69 0.3329 0.04875

8000 25.1 19.71 49.87 0.3397 0.04870

8500 25.5 20.68 52.05 0.3464 0.04864

9000 25.8 21.62 54.21 0.3530 0.04859

9500 26.1 22.55 56.35 0.3596 0.04853

10000 26.4 23.46 58.48 0.3661 0.04848

11000 27.0 25.21 62.70 0.3791 0.04837

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 23.5 13.84 38.62 0.3051 0.04898

5500 23.7 14.40 39.80 0.3087 0.04895

6000 24.0 15.48 42.16 0.3159 0.04889

6500 24.4 16.54 44.48 0.3231 0.04883

7000 24.7 17.56 46.79 0.3302 0.04877

7500 25.0 18.56 49.08 0.3372 0.04872

8000 25.4 19.54 51.35 0.3442 0.04866

8500 25.7 20.49 53.61 0.3511 0.04860

9000 26.0 21.43 55.84 0.3580 0.04855

9500 26.3 22.34 58.07 0.3649 0.04849

10000 26.7 23.23 60.28 0.3717 0.04843

11000 27.3 24.95 64.66 0.3851 0.04832

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 23.3 14.00 34.91 0.3244 0.04932

5500 23.4 14.56 36.08 0.3280 0.04929

6000 23.8 15.66 38.38 0.3351 0.04923

6500 24.1 16.72 40.67 0.3421 0.04917

7000 24.4 17.76 42.93 0.3490 0.04912

7500 24.8 18.78 45.18 0.3559 0.04906



8000 25.1 19.77 47.41 0.3628 0.04900

8500 25.4 20.74 49.62 0.3696 0.04895

9000 25.7 21.68 51.81 0.3763 0.04889

9500 26.0 22.60 53.99 0.3831 0.04884

10000 26.3 23.51 56.16 0.3897 0.04878

11000 27.0 25.25 60.46 0.4029 0.04868

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 23.2 14.04 34.43 0.3229 0.04933

5500 23.4 14.61 35.57 0.3264 0.04930

6000 23.7 15.71 37.84 0.3334 0.04925

6500 24.0 16.78 40.09 0.3403 0.04919

7000 24.3 17.83 42.31 0.3471 0.04913

7500 24.7 18.85 44.52 0.3539 0.04908

8000 25.0 19.85 46.71 0.3607 0.04902

8500 25.3 20.82 48.88 0.3673 0.04897

9000 25.6 21.78 51.04 0.3740 0.04891

9500 25.9 22.71 53.18 0.3806 0.04886

10000 26.2 23.62 55.31 0.3871 0.04881

11000 26.8 25.38 59.54 0.4001 0.04870

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 23.3 13.95 35.45 0.3260 0.04931

5500 23.5 14.51 36.64 0.3297 0.04928

6000 23.9 15.60 38.99 0.3369 0.04922

6500 24.2 16.66 41.32 0.3441 0.04916

7000 24.5 17.69 43.63 0.3512 0.04910

7500 24.9 18.70 45.92 0.3582 0.04904

8000 25.2 19.68 48.19 0.3652 0.04899

8500 25.5 20.64 50.44 0.3721 0.04893

9000 25.8 21.57 52.68 0.3790 0.04887

9500 26.2 22.49 54.90 0.3858 0.04882

10000 26.5 23.38 57.11 0.3926 0.04876

11000 27.1 25.11 61.49 0.4061 0.04865

Van Low Roof  RWD 390 GTDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.3 16.02 37.48 0.2971 0.03997

5500 20.5 16.65 38.64 0.3006 0.03994

6000 20.8 17.86 40.95 0.3077 0.03989

6500 21.1 19.04 43.24 0.3148 0.03983

7000 21.5 20.19 45.50 0.3217 0.03977

7500 21.8 21.31 47.75 0.3286 0.03972

8000 22.1 22.39 49.97 0.3355 0.03966

8500 22.4 23.45 52.18 0.3423 0.03960

9000 22.8 24.48 54.38 0.3490 0.03955

9500 23.1 25.48 56.56 0.3557 0.03949

10000 23.4 26.45 58.73 0.3624 0.03944

11000 24.0 28.34 63.03 0.3756 0.03933

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.2 16.08 37.00 0.2956 0.03999

5500 20.4 16.71 38.14 0.2991 0.03996

6000 20.7 17.93 40.41 0.3061 0.03990

6500 21.1 19.12 42.66 0.3130 0.03984

7000 21.4 20.28 44.88 0.3198 0.03979

7500 21.7 21.40 47.09 0.3266 0.03973

8000 22.0 22.50 49.28 0.3333 0.03968

8500 22.3 23.56 51.45 0.3400 0.03962

9000 22.6 24.60 53.61 0.3466 0.03957

9500 23.0 25.61 55.75 0.3532 0.03951

10000 23.3 26.60 57.88 0.3598 0.03946

11000 23.9 28.50 62.10 0.3728 0.03935

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.4 15.96 38.02 0.2987 0.03996

5500 20.6 16.58 39.20 0.3024 0.03993

6000 20.9 17.79 41.56 0.3096 0.03987

6500 21.2 18.96 43.89 0.3168 0.03981

7000 21.6 20.10 46.20 0.3239 0.03975



7500 21.9 21.20 48.48 0.3309 0.03970

8000 22.2 22.28 50.75 0.3379 0.03964

8500 22.6 23.32 53.01 0.3448 0.03958

9000 22.9 24.34 55.25 0.3517 0.03953

9500 23.2 25.33 57.47 0.3585 0.03947

10000 23.5 26.30 59.68 0.3653 0.03941

11000 24.2 28.16 64.06 0.3788 0.03930

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 20.1 16.17 34.31 0.3180 0.04030

5500 20.3 16.79 35.48 0.3216 0.04027

6000 20.6 18.02 37.79 0.3287 0.04021

6500 21.0 19.21 40.07 0.3357 0.04015

7000 21.3 20.36 42.34 0.3427 0.04010

7500 21.6 21.48 44.58 0.3496 0.04004

8000 21.9 22.58 46.81 0.3564 0.03998

8500 22.3 23.64 49.02 0.3632 0.03993

9000 22.6 24.67 51.21 0.3700 0.03987

9500 22.9 25.68 53.40 0.3767 0.03982

10000 23.2 26.66 55.56 0.3834 0.03976

11000 23.8 28.55 59.86 0.3966 0.03966

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 20.1 16.22 33.83 0.3166 0.04031

5500 20.2 16.85 34.98 0.3201 0.04028

6000 20.6 18.09 37.25 0.3270 0.04023

6500 20.9 19.29 39.49 0.3339 0.04017

7000 21.2 20.45 41.72 0.3408 0.04011

7500 21.5 21.58 43.92 0.3476 0.04006

8000 21.8 22.68 46.11 0.3543 0.04000

8500 22.2 23.75 48.28 0.3610 0.03995

9000 22.5 24.80 50.44 0.3676 0.03989

9500 22.8 25.81 52.59 0.3742 0.03984

10000 23.1 26.80 54.72 0.3808 0.03979

11000 23.7 28.71 58.94 0.3938 0.03968

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 20.2 16.10 34.85 0.3197 0.04029

5500 20.4 16.72 36.04 0.3233 0.04026

6000 20.7 17.94 38.39 0.3306 0.04020

6500 21.1 19.12 40.72 0.3377 0.04014

7000 21.4 20.27 43.03 0.3448 0.04008

7500 21.7 21.38 45.32 0.3519 0.04002

8000 22.1 22.46 47.59 0.3589 0.03997

8500 22.4 23.51 49.84 0.3658 0.03991

9000 22.7 24.53 52.08 0.3727 0.03985

9500 23.0 25.53 54.31 0.3795 0.03980

10000 23.4 26.50 56.51 0.3863 0.03974

11000 24.0 28.37 60.90 0.3998 0.03963

Van Medium Roof  RWD 410 GTDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.6 14.41 37.92 0.3017 0.04656

5500 22.8 14.98 39.08 0.3053 0.04653

6000 23.1 16.10 41.39 0.3124 0.04647

6500 23.4 17.20 43.67 0.3194 0.04641

7000 23.8 18.26 45.94 0.3263 0.04636

7500 24.1 19.30 48.18 0.3333 0.04630

8000 24.4 20.31 50.41 0.3401 0.04624

8500 24.7 21.29 52.62 0.3469 0.04619

9000 25.0 22.25 54.82 0.3537 0.04613

9500 25.4 23.19 57.00 0.3604 0.04608

10000 25.7 24.11 59.17 0.3670 0.04602

11000 26.3 25.89 63.46 0.3802 0.04591

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.5 14.45 37.44 0.3002 0.04657

5500 22.7 15.03 38.58 0.3037 0.04654

6000 23.0 16.16 40.85 0.3107 0.04648

6500 23.3 17.26 43.09 0.3176 0.04643



7000 23.7 18.33 45.32 0.3244 0.04637

7500 24.0 19.37 47.52 0.3312 0.04632

8000 24.3 20.39 49.71 0.3380 0.04626

8500 24.6 21.38 51.89 0.3446 0.04621

9000 24.9 22.36 54.04 0.3513 0.04615

9500 25.2 23.30 56.19 0.3579 0.04610

10000 25.6 24.23 58.32 0.3644 0.04604

11000 26.2 26.02 62.54 0.3774 0.04594

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.7 14.36 38.46 0.3033 0.04654

5500 22.8 14.93 39.64 0.3070 0.04651

6000 23.2 16.04 41.99 0.3142 0.04645

6500 23.5 17.13 44.32 0.3214 0.04640

7000 23.9 18.18 46.63 0.3285 0.04634

7500 24.2 19.21 48.92 0.3355 0.04628

8000 24.5 20.21 51.19 0.3425 0.04622

8500 24.8 21.19 53.45 0.3494 0.04617

9000 25.2 22.14 55.68 0.3563 0.04611

9500 25.5 23.07 57.91 0.3632 0.04605

10000 25.8 23.98 60.12 0.3699 0.04600

11000 26.5 25.74 64.50 0.3834 0.04589

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.4 14.53 34.75 0.3227 0.04688

5500 22.6 15.10 35.91 0.3262 0.04685

6000 22.9 16.23 38.22 0.3333 0.04680

6500 23.3 17.33 40.51 0.3404 0.04674

7000 23.6 18.40 42.77 0.3473 0.04668

7500 23.9 19.44 45.02 0.3542 0.04662

8000 24.2 20.46 47.24 0.3611 0.04657

8500 24.6 21.45 49.46 0.3679 0.04651

9000 24.9 22.41 51.65 0.3746 0.04646

9500 25.2 23.36 53.83 0.3813 0.04640

10000 25.5 24.28 56.00 0.3880 0.04635

11000 26.1 26.06 60.30 0.4012 0.04624

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.3 14.57 34.27 0.3212 0.04690

5500 22.5 15.15 35.41 0.3247 0.04687

6000 22.8 16.29 37.68 0.3317 0.04681

6500 23.2 17.39 39.93 0.3386 0.04675

7000 23.5 18.47 42.15 0.3454 0.04670

7500 23.8 19.52 44.36 0.3522 0.04664

8000 24.1 20.54 46.55 0.3589 0.04659

8500 24.4 21.54 48.72 0.3656 0.04653

9000 24.8 22.52 50.88 0.3723 0.04648

9500 25.1 23.47 53.02 0.3788 0.04642

10000 25.4 24.40 55.15 0.3854 0.04637

11000 26.0 26.20 59.38 0.3984 0.04626

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.5 14.47 35.29 0.3243 0.04687

5500 22.7 15.05 36.48 0.3280 0.04684

6000 23.0 16.17 38.83 0.3352 0.04678

6500 23.3 17.26 41.16 0.3424 0.04672

7000 23.7 18.32 43.47 0.3495 0.04666

7500 24.0 19.35 45.75 0.3565 0.04661

8000 24.3 20.36 48.03 0.3635 0.04655

8500 24.7 21.34 50.28 0.3704 0.04649

9000 25.0 22.30 52.52 0.3773 0.04644

9500 25.3 23.24 54.74 0.3841 0.04638

10000 25.6 24.15 56.95 0.3909 0.04632

11000 26.3 25.92 61.33 0.4044 0.04621

Van High Roof  RWD 410 GTDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 23.2 14.04 38.03 0.3029 0.04827

5500 23.3 14.60 39.19 0.3065 0.04824

6000 23.7 15.70 41.50 0.3136 0.04818



6500 24.0 16.77 43.79 0.3206 0.04813

7000 24.3 17.81 46.05 0.3276 0.04807

7500 24.7 18.83 48.30 0.3345 0.04801

8000 25.0 19.82 50.52 0.3413 0.04796

8500 25.3 20.79 52.73 0.3481 0.04790

9000 25.6 21.74 54.93 0.3549 0.04784

9500 26.0 22.67 57.11 0.3616 0.04779

10000 26.3 23.57 59.28 0.3682 0.04773

11000 26.9 25.32 63.58 0.3814 0.04763

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 23.1 14.09 37.55 0.3014 0.04828

5500 23.3 14.65 38.69 0.3049 0.04825

6000 23.6 15.75 40.96 0.3119 0.04820

6500 23.9 16.83 43.21 0.3188 0.04814

7000 24.3 17.88 45.43 0.3256 0.04808

7500 24.6 18.91 47.64 0.3324 0.04803

8000 24.9 19.91 49.83 0.3392 0.04797

8500 25.2 20.88 52.00 0.3458 0.04792

9000 25.5 21.84 54.16 0.3525 0.04786

9500 25.8 22.77 56.30 0.3591 0.04781

10000 26.1 23.68 58.43 0.3656 0.04776

11000 26.8 25.45 62.65 0.3786 0.04765

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 23.3 13.99 38.57 0.3045 0.04826

5500 23.4 14.55 39.75 0.3082 0.04823

6000 23.8 15.64 42.11 0.3154 0.04817

6500 24.1 16.71 44.44 0.3226 0.04811

7000 24.4 17.74 46.75 0.3297 0.04805

7500 24.8 18.75 49.03 0.3367 0.04799

8000 25.1 19.73 51.30 0.3437 0.04794

8500 25.4 20.70 53.56 0.3506 0.04788

9000 25.8 21.63 55.80 0.3575 0.04782

9500 26.1 22.55 58.02 0.3644 0.04777

10000 26.4 23.44 60.23 0.3712 0.04771

11000 27.0 25.18 64.61 0.3846 0.04760

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 23.0 14.15 34.86 0.3239 0.04860

5500 23.2 14.71 36.03 0.3274 0.04857

6000 23.5 15.82 38.34 0.3345 0.04851

6500 23.8 16.90 40.62 0.3416 0.04845

7000 24.2 17.95 42.89 0.3485 0.04839

7500 24.5 18.97 45.13 0.3554 0.04834

8000 24.8 19.97 47.36 0.3623 0.04828

8500 25.1 20.94 49.57 0.3691 0.04823

9000 25.5 21.89 51.76 0.3758 0.04817

9500 25.8 22.82 53.95 0.3825 0.04812

10000 26.1 23.73 56.11 0.3892 0.04806

11000 26.7 25.49 60.41 0.4024 0.04795

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.9 14.19 34.38 0.3224 0.04861

5500 23.1 14.76 35.53 0.3259 0.04858

6000 23.4 15.88 37.79 0.3329 0.04852

6500 23.8 16.96 40.04 0.3398 0.04847

7000 24.1 18.01 42.27 0.3466 0.04841

7500 24.4 19.05 44.47 0.3534 0.04835

8000 24.7 20.05 46.66 0.3601 0.04830

8500 25.0 21.03 48.83 0.3668 0.04824

9000 25.4 21.99 50.99 0.3735 0.04819

9500 25.7 22.93 53.14 0.3800 0.04814

10000 26.0 23.84 55.27 0.3866 0.04808

11000 26.6 25.62 59.49 0.3996 0.04798

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 23.1 14.10 35.40 0.3255 0.04858

5500 23.3 14.66 36.59 0.3292 0.04855



6000 23.6 15.76 38.94 0.3364 0.04849

6500 23.9 16.83 41.27 0.3436 0.04843

7000 24.3 17.87 43.58 0.3507 0.04838

7500 24.6 18.89 45.87 0.3577 0.04832

8000 24.9 19.88 48.14 0.3647 0.04826

8500 25.3 20.84 50.39 0.3716 0.04820

9000 25.6 21.78 52.63 0.3785 0.04815

9500 25.9 22.70 54.86 0.3853 0.04809

10000 26.2 23.60 57.06 0.3921 0.04804

11000 26.9 25.34 61.45 0.4056 0.04793

Wagon Medium Roof 390 RWD GTDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.3 14.62 37.85 0.3010 0.04563

5500 22.4 15.20 39.02 0.3046 0.04560

6000 22.8 16.33 41.33 0.3117 0.04554

6500 23.1 17.44 43.61 0.3187 0.04548

7000 23.4 18.51 45.88 0.3257 0.04543

7500 23.8 19.56 48.12 0.3326 0.04537

8000 24.1 20.58 50.35 0.3394 0.04531

8500 24.4 21.57 52.56 0.3462 0.04526

9000 24.7 22.54 54.75 0.3530 0.04520

9500 25.0 23.49 56.94 0.3597 0.04515

10000 25.4 24.42 59.10 0.3664 0.04509

11000 26.0 26.21 63.40 0.3796 0.04499

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.2 14.66 37.37 0.2996 0.04564

5500 22.4 15.25 38.52 0.3031 0.04561

6000 22.7 16.39 40.79 0.3100 0.04556

6500 23.0 17.50 43.03 0.3169 0.04550

7000 23.3 18.58 45.26 0.3238 0.04544

7500 23.7 19.64 47.46 0.3306 0.04539

8000 24.0 20.67 49.65 0.3373 0.04533

8500 24.3 21.67 51.82 0.3440 0.04528

9000 24.6 22.65 53.98 0.3506 0.04522

9500 24.9 23.60 56.13 0.3572 0.04517

10000 25.2 24.54 58.26 0.3638 0.04511

11000 25.8 26.34 62.48 0.3767 0.04501

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.3 14.56 38.39 0.3027 0.04562

5500 22.5 15.14 39.58 0.3063 0.04559

6000 22.9 16.27 41.93 0.3136 0.04553

6500 23.2 17.36 44.26 0.3207 0.04547

7000 23.5 18.43 46.57 0.3278 0.04541

7500 23.9 19.47 48.86 0.3349 0.04535

8000 24.2 20.48 51.13 0.3418 0.04529

8500 24.5 21.46 53.38 0.3488 0.04524

9000 24.8 22.43 55.62 0.3557 0.04518

9500 25.2 23.36 57.85 0.3625 0.04513

10000 25.5 24.28 60.06 0.3693 0.04507

11000 26.1 26.05 64.44 0.3828 0.04496

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.1 14.74 34.69 0.3220 0.04595

5500 22.3 15.32 35.85 0.3256 0.04593

6000 22.6 16.46 38.16 0.3327 0.04587

6500 22.9 17.57 40.45 0.3397 0.04581

7000 23.3 18.65 42.71 0.3467 0.04575

7500 23.6 19.70 44.96 0.3536 0.04570

8000 23.9 20.73 47.18 0.3604 0.04564

8500 24.2 21.73 49.39 0.3672 0.04558

9000 24.5 22.71 51.59 0.3740 0.04553

9500 24.9 23.66 53.77 0.3807 0.04547

10000 25.2 24.59 55.94 0.3874 0.04542

11000 25.8 26.39 60.24 0.4006 0.04531

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.0 14.78 34.21 0.3205 0.04597



5500 22.2 15.37 35.35 0.3240 0.04594

6000 22.5 16.52 37.62 0.3310 0.04588

6500 22.8 17.64 39.87 0.3379 0.04582

7000 23.2 18.72 42.09 0.3448 0.04577

7500 23.5 19.79 44.30 0.3516 0.04571

8000 23.8 20.82 46.49 0.3583 0.04566

8500 24.1 21.83 48.66 0.3650 0.04560

9000 24.4 22.81 50.82 0.3716 0.04555

9500 24.7 23.77 52.96 0.3782 0.04549

10000 25.1 24.71 55.09 0.3847 0.04544

11000 25.7 26.53 59.31 0.3977 0.04533

D3JC8235/65R16 Front 52/ Rear 64 Continental at 64 psi5250 22.2 14.68 35.23 0.3237 0.04594

5500 22.3 15.26 36.41 0.3273 0.04591

6000 22.7 16.40 38.77 0.3345 0.04585

6500 23.0 17.50 41.10 0.3417 0.04579

7000 23.4 18.57 43.40 0.3488 0.04574

7500 23.7 19.61 45.69 0.3558 0.04568

8000 24.0 20.63 47.96 0.3628 0.04562

8500 24.3 21.62 50.22 0.3698 0.04556

9000 24.7 22.59 52.46 0.3766 0.04551

9500 25.0 23.53 54.68 0.3835 0.04545

10000 25.3 24.45 56.89 0.3903 0.04540

11000 26.0 26.23 61.27 0.4037 0.04529

MDPV Low Roof AWD 390 PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 22.3 14.58 44.40 0.3101 0.04294

5500 22.5 15.16 45.59 0.3132 0.04292

6000 22.8 16.29 47.95 0.3193 0.04287

6500 23.2 17.39 50.29 0.3254 0.04283

7000 23.5 18.45 52.61 0.3315 0.04279

7500 23.8 19.50 54.91 0.3375 0.04274

8000 24.1 20.51 57.19 0.3434 0.04270

8500 24.5 21.50 59.45 0.3493 0.04266

9000 24.8 22.46 61.70 0.3552 0.04262

9500 25.1 23.40 63.93 0.3610 0.04257

10000 25.4 24.32 66.15 0.3668 0.04253

11000 26.1 26.10 70.54 0.3783 0.04245

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 22.4 14.51 45.19 0.3121 0.04292

5500 22.6 15.08 46.41 0.3153 0.04290

6000 22.9 16.20 48.84 0.3216 0.04286

6500 23.3 17.28 51.24 0.3279 0.04281

7000 23.6 18.34 53.62 0.3341 0.04277

7500 24.0 19.37 55.99 0.3403 0.04272

8000 24.3 20.37 58.33 0.3464 0.04268

8500 24.6 21.35 60.65 0.3525 0.04263

9000 25.0 22.30 62.96 0.3585 0.04259

9500 25.3 23.22 65.26 0.3645 0.04255

10000 25.6 24.13 67.54 0.3704 0.04251

11000 26.3 25.88 72.06 0.3822 0.04242

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.3 14.56 44.62 0.3106 0.04293

5500 22.5 15.14 45.82 0.3138 0.04291

6000 22.8 16.26 48.20 0.3200 0.04287

6500 23.2 17.36 50.56 0.3261 0.04282

7000 23.5 18.42 52.90 0.3322 0.04278

7500 23.9 19.46 55.21 0.3383 0.04274

8000 24.2 20.47 57.51 0.3443 0.04269

8500 24.5 21.45 59.79 0.3502 0.04265

9000 24.9 22.41 62.05 0.3561 0.04261

9500 25.2 23.35 64.30 0.3620 0.04257

10000 25.5 24.27 66.54 0.3678 0.04252

11000 26.1 26.04 70.97 0.3794 0.04244



D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.4 14.52 45.13 0.3120 0.04292

5500 22.6 15.09 46.35 0.3151 0.04290

6000 22.9 16.20 48.77 0.3215 0.04286

6500 23.3 17.29 51.17 0.3277 0.04281

7000 23.6 18.35 53.55 0.3339 0.04277

7500 24.0 19.38 55.90 0.3401 0.04272

8000 24.3 20.38 58.24 0.3462 0.04268

8500 24.6 21.36 60.56 0.3522 0.04264

9000 25.0 22.31 62.86 0.3582 0.04259

9500 25.3 23.24 65.15 0.3642 0.04255

10000 25.6 24.14 67.43 0.3702 0.04251

11000 26.3 25.90 71.94 0.3819 0.04242

MDPV  Medium Roof AWD 390 PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 23.9 13.61 44.79 0.3083 0.04764

5500 24.1 14.15 45.98 0.3114 0.04761

6000 24.4 15.22 48.35 0.3175 0.04757

6500 24.8 16.26 50.68 0.3236 0.04753

7000 25.1 17.28 53.00 0.3297 0.04748

7500 25.4 18.27 55.30 0.3357 0.04744

8000 25.8 19.23 57.58 0.3416 0.04740

8500 26.1 20.18 59.84 0.3475 0.04735

9000 26.4 21.10 62.09 0.3534 0.04731

9500 26.7 22.00 64.32 0.3592 0.04727

10000 27.0 22.88 66.54 0.3650 0.04723

11000 27.7 24.59 70.94 0.3765 0.04715

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 24.0 13.54 45.58 0.3103 0.04762

5500 24.2 14.08 46.81 0.3135 0.04760

6000 24.5 15.14 49.23 0.3199 0.04755

6500 24.9 16.17 51.64 0.3261 0.04751

7000 25.2 17.18 54.02 0.3323 0.04746

7500 25.6 18.16 56.38 0.3385 0.04742

8000 25.9 19.11 58.72 0.3446 0.04737

8500 26.3 20.04 61.05 0.3507 0.04733

9000 26.6 20.95 63.35 0.3567 0.04729

9500 26.9 21.84 65.65 0.3627 0.04725

10000 27.2 22.71 67.93 0.3686 0.04720

11000 27.9 24.40 72.45 0.3804 0.04712

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 23.9 13.59 45.02 0.3089 0.04763

5500 24.1 14.13 46.22 0.3120 0.04761

6000 24.5 15.20 48.60 0.3182 0.04756

6500 24.8 16.24 50.95 0.3243 0.04752

7000 25.1 17.25 53.29 0.3304 0.04748

7500 25.5 18.24 55.60 0.3365 0.04743

8000 25.8 19.20 57.90 0.3425 0.04739

8500 26.1 20.14 60.18 0.3484 0.04735

9000 26.5 21.06 62.45 0.3543 0.04731

9500 26.8 21.96 64.69 0.3602 0.04726

10000 27.1 22.84 66.93 0.3660 0.04722

11000 27.7 24.53 71.36 0.3776 0.04714

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 24.0 13.55 45.52 0.3102 0.04762

5500 24.2 14.09 46.74 0.3134 0.04760

6000 24.5 15.15 49.16 0.3197 0.04755

6500 24.9 16.18 51.56 0.3259 0.04751

7000 25.2 17.19 53.94 0.3321 0.04746

7500 25.6 18.17 56.29 0.3383 0.04742

8000 25.9 19.12 58.63 0.3444 0.04738

8500 26.2 20.06 60.95 0.3504 0.04733

9000 26.6 20.97 63.26 0.3565 0.04729

9500 26.9 21.86 65.55 0.3624 0.04725

10000 27.2 22.73 67.82 0.3684 0.04720



11000 27.9 24.41 72.33 0.3801 0.04712

Wagon Medium Roof 390 AWD PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 24.2 13.42 44.87 0.3079 0.04860

5500 24.4 13.96 46.07 0.3110 0.04858

6000 24.7 15.02 48.43 0.3172 0.04853

6500 25.1 16.05 50.77 0.3233 0.04849

7000 25.4 17.06 53.08 0.3293 0.04845

7500 25.8 18.04 55.38 0.3353 0.04840

8000 26.1 18.99 57.66 0.3413 0.04836

8500 26.4 19.93 59.92 0.3472 0.04832

9000 26.7 20.84 62.17 0.3530 0.04828

9500 27.1 21.73 64.40 0.3589 0.04824

10000 27.4 22.61 66.62 0.3647 0.04819

11000 28.0 24.30 71.02 0.3761 0.04811

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 24.4 13.36 45.66 0.3100 0.04859

5500 24.5 13.89 46.89 0.3132 0.04856

6000 24.9 14.94 49.31 0.3195 0.04852

6500 25.2 15.96 51.72 0.3258 0.04847

7000 25.6 16.96 54.10 0.3320 0.04843

7500 25.9 17.93 56.46 0.3381 0.04838

8000 26.2 18.87 58.80 0.3443 0.04834

8500 26.6 19.80 61.13 0.3503 0.04830

9000 26.9 20.70 63.44 0.3563 0.04825

9500 27.2 21.58 65.73 0.3623 0.04821

10000 27.6 22.44 68.01 0.3683 0.04817

11000 28.2 24.11 72.53 0.3801 0.04808

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 24.3 13.41 45.10 0.3085 0.04860

5500 24.4 13.94 46.30 0.3116 0.04857

6000 24.8 15.00 48.68 0.3178 0.04853

6500 25.1 16.02 51.03 0.3240 0.04849

7000 25.5 17.03 53.37 0.3301 0.04844

7500 25.8 18.00 55.68 0.3361 0.04840

8000 26.1 18.96 57.98 0.3421 0.04836

8500 26.5 19.89 60.26 0.3481 0.04831

9000 26.8 20.80 62.53 0.3540 0.04827

9500 27.1 21.69 64.78 0.3598 0.04823

10000 27.4 22.56 67.01 0.3657 0.04819

11000 28.1 24.25 71.44 0.3772 0.04810

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 24.3 13.37 45.60 0.3098 0.04859

5500 24.5 13.90 46.82 0.3130 0.04856

6000 24.9 14.95 49.24 0.3193 0.04852

6500 25.2 15.97 51.64 0.3256 0.04847

7000 25.6 16.96 54.02 0.3318 0.04843

7500 25.9 17.93 56.37 0.3379 0.04839

8000 26.2 18.88 58.71 0.3440 0.04834

8500 26.6 19.81 61.03 0.3501 0.04830

9000 26.9 20.71 63.34 0.3561 0.04826

9500 27.2 21.59 65.63 0.3621 0.04821

10000 27.6 22.46 67.90 0.3680 0.04817

11000 28.2 24.13 72.41 0.3798 0.04809

Van Low Roof  AWD 390 PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 22.2 14.66 44.37 0.3102 0.04260

5500 22.4 15.24 45.56 0.3133 0.04257

6000 22.7 16.37 47.93 0.3195 0.04253

6500 23.0 17.47 50.26 0.3256 0.04249

7000 23.4 18.55 52.58 0.3316 0.04244

7500 23.7 19.59 54.88 0.3376 0.04240

8000 24.0 20.61 57.16 0.3436 0.04236

8500 24.4 21.60 59.42 0.3495 0.04232

9000 24.7 22.57 61.67 0.3553 0.04227

9500 25.0 23.51 63.90 0.3611 0.04223



10000 25.3 24.43 66.12 0.3669 0.04219

11000 26.0 26.21 70.51 0.3784 0.04211

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 22.3 14.59 45.16 0.3122 0.04258

5500 22.5 15.16 46.38 0.3154 0.04256

6000 22.8 16.28 48.81 0.3218 0.04251

6500 23.2 17.37 51.21 0.3280 0.04247

7000 23.5 18.43 53.60 0.3343 0.04242

7500 23.9 19.46 55.96 0.3404 0.04238

8000 24.2 20.47 58.30 0.3465 0.04234

8500 24.5 21.45 60.63 0.3526 0.04229

9000 24.9 22.40 62.93 0.3586 0.04225

9500 25.2 23.33 65.23 0.3646 0.04221

10000 25.5 24.24 67.51 0.3706 0.04216

11000 26.2 25.99 72.03 0.3824 0.04208

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.2 14.64 44.60 0.3108 0.04259

5500 22.4 15.22 45.80 0.3139 0.04257

6000 22.7 16.35 48.18 0.3201 0.04253

6500 23.1 17.45 50.53 0.3263 0.04248

7000 23.4 18.51 52.87 0.3324 0.04244

7500 23.7 19.55 55.18 0.3384 0.04240

8000 24.1 20.57 57.48 0.3444 0.04235

8500 24.4 21.56 59.76 0.3503 0.04231

9000 24.7 22.52 62.02 0.3563 0.04227

9500 25.1 23.46 64.27 0.3621 0.04223

10000 25.4 24.38 66.51 0.3680 0.04218

11000 26.0 26.15 70.94 0.3795 0.04210

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.3 14.59 45.10 0.3121 0.04258

5500 22.5 15.16 46.32 0.3153 0.04256

6000 22.8 16.29 48.74 0.3216 0.04252

6500 23.2 17.38 51.14 0.3279 0.04247

7000 23.5 18.44 53.52 0.3341 0.04243

7500 23.8 19.47 55.87 0.3402 0.04238

8000 24.2 20.48 58.21 0.3463 0.04234

8500 24.5 21.46 60.53 0.3524 0.04230

9000 24.9 22.41 62.84 0.3584 0.04225

9500 25.2 23.35 65.12 0.3643 0.04221

10000 25.5 24.25 67.40 0.3703 0.04217

11000 26.2 26.01 71.91 0.3821 0.04208

Van Medium Roof  AWD 410 PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 24.6 13.24 44.96 0.3075 0.04957

5500 24.7 13.78 46.15 0.3106 0.04955

6000 25.1 14.82 48.51 0.3168 0.04950

6500 25.4 15.84 50.85 0.3229 0.04946

7000 25.8 16.84 53.16 0.3290 0.04941

7500 26.1 17.81 55.46 0.3350 0.04937

8000 26.4 18.76 57.74 0.3409 0.04933

8500 26.7 19.68 60.00 0.3468 0.04929

9000 27.1 20.59 62.25 0.3527 0.04924

9500 27.4 21.47 64.48 0.3585 0.04920

10000 27.7 22.34 66.70 0.3643 0.04916

11000 28.3 24.02 71.10 0.3758 0.04908

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 24.7 13.18 45.74 0.3096 0.04955

5500 24.9 13.71 46.97 0.3128 0.04953

6000 25.2 14.75 49.39 0.3191 0.04948

6500 25.6 15.76 51.80 0.3254 0.04944

7000 25.9 16.74 54.18 0.3316 0.04939

7500 26.2 17.70 56.54 0.3378 0.04935

8000 26.6 18.64 58.88 0.3439 0.04931

8500 26.9 19.55 61.21 0.3500 0.04926

9000 27.2 20.45 63.52 0.3560 0.04922



9500 27.6 21.32 65.81 0.3620 0.04918

10000 27.9 22.18 68.09 0.3679 0.04913

11000 28.6 23.83 72.61 0.3797 0.04905

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 24.6 13.23 45.18 0.3081 0.04956

5500 24.8 13.76 46.38 0.3113 0.04954

6000 25.1 14.80 48.76 0.3175 0.04950

6500 25.5 15.82 51.11 0.3236 0.04945

7000 25.8 16.81 53.45 0.3297 0.04941

7500 26.1 17.78 55.76 0.3357 0.04937

8000 26.5 18.72 58.06 0.3417 0.04932

8500 26.8 19.65 60.34 0.3477 0.04928

9000 27.1 20.55 62.61 0.3536 0.04924

9500 27.4 21.43 64.86 0.3595 0.04920

10000 27.8 22.30 67.09 0.3653 0.04915

11000 28.4 23.97 71.52 0.3769 0.04907

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 24.7 13.19 45.68 0.3094 0.04955

5500 24.8 13.72 46.90 0.3126 0.04953

6000 25.2 14.75 49.32 0.3189 0.04949

6500 25.5 15.76 51.72 0.3252 0.04944

7000 25.9 16.75 54.10 0.3314 0.04940

7500 26.2 17.71 56.46 0.3376 0.04935

8000 26.6 18.65 58.79 0.3437 0.04931

8500 26.9 19.56 61.11 0.3497 0.04927

9000 27.2 20.46 63.42 0.3557 0.04922

9500 27.6 21.33 65.71 0.3617 0.04918

10000 27.9 22.19 67.98 0.3676 0.04914

11000 28.5 23.85 72.49 0.3794 0.04905

Van High Roof  AWD 410 PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 25.2 12.91 45.11 0.3068 0.05141

5500 25.4 13.44 46.30 0.3099 0.05139

6000 25.7 14.46 48.66 0.3161 0.05135

6500 26.0 15.46 51.00 0.3222 0.05130

7000 26.4 16.44 53.32 0.3283 0.05126

7500 26.7 17.39 55.61 0.3343 0.05122

8000 27.0 18.32 57.89 0.3402 0.05117

8500 27.4 19.23 60.16 0.3461 0.05113

9000 27.7 20.12 62.40 0.3520 0.05109

9500 28.0 20.99 64.64 0.3578 0.05105

10000 28.3 21.84 66.85 0.3636 0.05101

11000 29.0 23.50 71.25 0.3751 0.05092

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 25.3 12.85 45.90 0.3089 0.05140

5500 25.5 13.37 47.12 0.3121 0.05137

6000 25.8 14.39 49.55 0.3184 0.05133

6500 26.2 15.38 51.95 0.3247 0.05128

7000 26.5 16.34 54.33 0.3309 0.05124

7500 26.9 17.29 56.69 0.3371 0.05120

8000 27.2 18.21 59.04 0.3432 0.05115

8500 27.5 19.11 61.36 0.3493 0.05111

9000 27.9 19.99 63.67 0.3553 0.05106

9500 28.2 20.85 65.96 0.3613 0.05102

10000 28.5 21.69 68.24 0.3672 0.05098

11000 29.2 23.32 72.76 0.3790 0.05089

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 25.2 12.90 45.33 0.3074 0.05141

5500 25.4 13.42 46.53 0.3105 0.05139

6000 25.7 14.44 48.91 0.3168 0.05134

6500 26.1 15.44 51.27 0.3229 0.05130

7000 26.4 16.41 53.60 0.3290 0.05125

7500 26.8 17.36 55.92 0.3350 0.05121

8000 27.1 18.29 58.22 0.3410 0.05117

8500 27.4 19.20 60.50 0.3470 0.05112



9000 27.7 20.08 62.76 0.3529 0.05108

9500 28.1 20.95 65.01 0.3588 0.05104

10000 28.4 21.80 67.25 0.3646 0.05100

11000 29.0 23.45 71.68 0.3762 0.05091

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 25.3 12.86 45.84 0.3087 0.05140

5500 25.5 13.38 47.06 0.3119 0.05138

6000 25.8 14.39 49.48 0.3182 0.05133

6500 26.2 15.38 51.88 0.3245 0.05129

7000 26.5 16.35 54.25 0.3307 0.05124

7500 26.9 17.29 56.61 0.3369 0.05120

8000 27.2 18.22 58.95 0.3430 0.05115

8500 27.5 19.12 61.27 0.3490 0.05111

9000 27.9 20.00 63.57 0.3550 0.05107

9500 28.2 20.86 65.86 0.3610 0.05102

10000 28.5 21.70 68.14 0.3669 0.05098

11000 29.2 23.33 72.65 0.3787 0.05090

Van Low Roof  AWD 390 GTDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 22.0 14.79 44.33 0.3104 0.04203

5500 22.2 15.37 45.52 0.3135 0.04201

6000 22.5 16.51 47.88 0.3197 0.04196

6500 22.8 17.62 50.22 0.3258 0.04192

7000 23.2 18.70 52.53 0.3318 0.04187

7500 23.5 19.75 54.83 0.3378 0.04183

8000 23.8 20.78 57.11 0.3438 0.04179

8500 24.2 21.77 59.37 0.3497 0.04175

9000 24.5 22.75 61.62 0.3555 0.04170

9500 24.8 23.70 63.85 0.3614 0.04166

10000 25.1 24.62 66.07 0.3672 0.04162

11000 25.8 26.41 70.47 0.3786 0.04154

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 22.1 14.71 45.11 0.3125 0.04201

5500 22.3 15.29 46.34 0.3157 0.04199

6000 22.6 16.42 48.76 0.3220 0.04195

6500 23.0 17.52 51.17 0.3283 0.04190

7000 23.3 18.58 53.55 0.3345 0.04186

7500 23.7 19.62 55.91 0.3406 0.04181

8000 24.0 20.63 58.25 0.3468 0.04177

8500 24.3 21.62 60.58 0.3528 0.04172

9000 24.7 22.58 62.89 0.3588 0.04168

9500 25.0 23.51 65.18 0.3648 0.04164

10000 25.3 24.42 67.46 0.3708 0.04160

11000 26.0 26.19 71.98 0.3826 0.04151

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 22.0 14.77 44.55 0.3110 0.04202

5500 22.2 15.35 45.75 0.3141 0.04200

6000 22.5 16.49 48.13 0.3203 0.04196

6500 22.9 17.59 50.48 0.3265 0.04191

7000 23.2 18.67 52.82 0.3326 0.04187

7500 23.6 19.71 55.14 0.3386 0.04183

8000 23.9 20.74 57.43 0.3446 0.04178

8500 24.2 21.73 59.71 0.3506 0.04174

9000 24.5 22.70 61.98 0.3565 0.04170

9500 24.9 23.64 64.23 0.3623 0.04166

10000 25.2 24.57 66.46 0.3682 0.04161

11000 25.8 26.35 70.89 0.3797 0.04153

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 22.1 14.72 45.05 0.3123 0.04201

5500 22.3 15.30 46.27 0.3155 0.04199

6000 22.6 16.43 48.70 0.3218 0.04195

6500 23.0 17.53 51.09 0.3281 0.04190

7000 23.3 18.59 53.47 0.3343 0.04186

7500 23.6 19.63 55.83 0.3404 0.04181

8000 24.0 20.64 58.16 0.3465 0.04177



8500 24.3 21.63 60.48 0.3526 0.04173

9000 24.7 22.59 62.79 0.3586 0.04168

9500 25.0 23.53 65.08 0.3646 0.04164

10000 25.3 24.44 67.35 0.3705 0.04160

11000 26.0 26.21 71.86 0.3823 0.04151

Van Medium Roof  AWD 410 GTDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 24.3 13.37 44.90 0.3078 0.04888

5500 24.5 13.91 46.09 0.3109 0.04886

6000 24.8 14.96 48.45 0.3171 0.04881

6500 25.2 15.99 50.79 0.3232 0.04877

7000 25.5 16.99 53.11 0.3292 0.04872

7500 25.8 17.97 55.40 0.3352 0.04868

8000 26.2 18.92 57.68 0.3412 0.04864

8500 26.5 19.86 59.94 0.3471 0.04860

9000 26.8 20.77 62.19 0.3529 0.04855

9500 27.2 21.66 64.42 0.3588 0.04851

10000 27.5 22.53 66.64 0.3645 0.04847

11000 28.1 24.22 71.04 0.3760 0.04839

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 24.4 13.31 45.69 0.3099 0.04886

5500 24.6 13.84 46.91 0.3131 0.04884

6000 25.0 14.89 49.34 0.3194 0.04879

6500 25.3 15.90 51.74 0.3257 0.04875

7000 25.7 16.90 54.12 0.3319 0.04870

7500 26.0 17.86 56.48 0.3380 0.04866

8000 26.3 18.80 58.82 0.3441 0.04862

8500 26.7 19.73 61.15 0.3502 0.04857

9000 27.0 20.63 63.46 0.3562 0.04853

9500 27.3 21.51 65.75 0.3622 0.04849

10000 27.7 22.37 68.03 0.3682 0.04844

11000 28.3 24.03 72.55 0.3800 0.04836

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 24.4 13.35 45.12 0.3084 0.04887

5500 24.5 13.89 46.32 0.3115 0.04885

6000 24.9 14.94 48.70 0.3177 0.04881

6500 25.2 15.97 51.06 0.3239 0.04876

7000 25.6 16.96 53.39 0.3300 0.04872

7500 25.9 17.94 55.71 0.3360 0.04868

8000 26.2 18.89 58.00 0.3420 0.04863

8500 26.6 19.82 60.28 0.3480 0.04859

9000 26.9 20.73 62.55 0.3539 0.04855

9500 27.2 21.61 64.80 0.3597 0.04851

10000 27.5 22.49 67.03 0.3656 0.04846

11000 28.2 24.17 71.47 0.3771 0.04838

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 24.4 13.31 45.62 0.3097 0.04886

5500 24.6 13.85 46.85 0.3129 0.04884

6000 25.0 14.89 49.27 0.3192 0.04880

6500 25.3 15.91 51.67 0.3255 0.04875

7000 25.7 16.90 54.04 0.3317 0.04871

7500 26.0 17.87 56.40 0.3378 0.04866

8000 26.3 18.81 58.74 0.3439 0.04862

8500 26.7 19.73 61.06 0.3500 0.04858

9000 27.0 20.64 63.36 0.3560 0.04853

9500 27.3 21.52 65.65 0.3620 0.04849

10000 27.7 22.38 67.92 0.3679 0.04845

11000 28.3 24.05 72.43 0.3797 0.04836

Van High Roof  AWD 410 GTDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 24.9 13.05 45.05 0.3071 0.05066

5500 25.1 13.57 46.24 0.3102 0.05064

6000 25.5 14.61 48.60 0.3164 0.05059

6500 25.8 15.61 50.94 0.3225 0.05055

7000 26.1 16.60 53.25 0.3285 0.05051

7500 26.5 17.56 55.55 0.3345 0.05046



8000 26.8 18.50 57.83 0.3405 0.05042

8500 27.1 19.41 60.09 0.3464 0.05038

9000 27.4 20.31 62.34 0.3523 0.05034

9500 27.8 21.19 64.57 0.3581 0.05029

10000 28.1 22.05 66.79 0.3639 0.05025

11000 28.7 23.71 71.19 0.3753 0.05017

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 25.1 12.99 45.83 0.3092 0.05064

5500 25.2 13.51 47.06 0.3124 0.05062

6000 25.6 14.53 49.49 0.3187 0.05058

6500 25.9 15.53 51.89 0.3250 0.05053

7000 26.3 16.50 54.27 0.3312 0.05049

7500 26.6 17.45 56.63 0.3374 0.05044

8000 27.0 18.38 58.97 0.3435 0.05040

8500 27.3 19.29 61.30 0.3495 0.05036

9000 27.6 20.17 63.61 0.3556 0.05031

9500 28.0 21.04 65.90 0.3615 0.05027

10000 28.3 21.89 68.18 0.3675 0.05023

11000 28.9 23.53 72.70 0.3793 0.05014

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 25.0 13.03 45.27 0.3077 0.05065

5500 25.1 13.56 46.47 0.3108 0.05063

6000 25.5 14.59 48.85 0.3170 0.05059

6500 25.8 15.59 51.21 0.3232 0.05054

7000 26.2 16.57 53.54 0.3293 0.05050

7500 26.5 17.53 55.86 0.3353 0.05046

8000 26.8 18.46 58.15 0.3413 0.05041

8500 27.2 19.38 60.43 0.3473 0.05037

9000 27.5 20.27 62.70 0.3532 0.05033

9500 27.8 21.14 64.95 0.3591 0.05029

10000 28.1 22.00 67.18 0.3649 0.05025

11000 28.8 23.66 71.61 0.3765 0.05016

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 25.0 12.99 45.77 0.3090 0.05065

5500 25.2 13.51 46.99 0.3122 0.05062

6000 25.6 14.54 49.42 0.3185 0.05058

6500 25.9 15.54 51.81 0.3248 0.05053

7000 26.3 16.51 54.19 0.3310 0.05049

7500 26.6 17.46 56.55 0.3371 0.05044

8000 26.9 18.39 58.88 0.3432 0.05040

8500 27.3 19.30 61.20 0.3493 0.05036

9000 27.6 20.18 63.51 0.3553 0.05031

9500 27.9 21.05 65.80 0.3613 0.05027

10000 28.3 21.90 68.07 0.3672 0.05023

11000 28.9 23.54 72.58 0.3790 0.05014

Wagon Medium Roof 390 AWD GTDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Front 57/ Rear 80 Continental at 80 psi5250 24.0 13.56 44.82 0.3082 0.04791

5500 24.2 14.10 46.01 0.3113 0.04789

6000 24.5 15.17 48.37 0.3174 0.04784

6500 24.9 16.20 50.71 0.3235 0.04780

7000 25.2 17.21 53.02 0.3296 0.04776

7500 25.5 18.20 55.32 0.3356 0.04771

8000 25.8 19.17 57.60 0.3415 0.04767

8500 26.2 20.11 59.86 0.3474 0.04763

9000 26.5 21.03 62.11 0.3533 0.04759

9500 26.8 21.92 64.34 0.3591 0.04755

10000 27.1 22.81 66.56 0.3649 0.04750

11000 27.8 24.51 70.96 0.3764 0.04742

D3JC8235/65R16 Front 57/ Rear 64 Continental at 64 psi5250 24.1 13.49 45.61 0.3102 0.04790

5500 24.3 14.03 46.83 0.3134 0.04787

6000 24.6 15.08 49.26 0.3198 0.04783

6500 25.0 16.11 51.66 0.3260 0.04778

7000 25.3 17.11 54.04 0.3322 0.04774



7500 25.7 18.09 56.40 0.3384 0.04769

8000 26.0 19.04 58.74 0.3445 0.04765

8500 26.4 19.97 61.07 0.3506 0.04761

9000 26.7 20.88 63.38 0.3566 0.04756

9500 27.0 21.77 65.67 0.3626 0.04752

10000 27.3 22.64 67.95 0.3685 0.04748

11000 28.0 24.32 72.47 0.3803 0.04739

D3JC8235/65R16 Front 57/ Rear 75 Continental at 75 psi5250 24.0 13.54 45.04 0.3087 0.04791

5500 24.2 14.08 46.24 0.3119 0.04788

6000 24.6 15.14 48.62 0.3181 0.04784

6500 24.9 16.18 50.98 0.3242 0.04780

7000 25.2 17.19 53.31 0.3303 0.04775

7500 25.6 18.17 55.63 0.3364 0.04771

8000 25.9 19.13 57.92 0.3424 0.04767

8500 26.2 20.07 60.20 0.3483 0.04762

9000 26.6 20.99 62.47 0.3542 0.04758

9500 26.9 21.88 64.72 0.3601 0.04754

10000 27.2 22.76 66.95 0.3659 0.04750

11000 27.8 24.45 71.39 0.3775 0.04741

D3JC8235/65R16 Front 52/ Rear 75 Continental at 75 psi5250 24.1 13.50 45.54 0.3101 0.04790

5500 24.3 14.04 46.76 0.3133 0.04787

6000 24.6 15.09 49.19 0.3196 0.04783

6500 25.0 16.12 51.58 0.3258 0.04778

7000 25.3 17.12 53.96 0.3320 0.04774

7500 25.7 18.10 56.32 0.3382 0.04770

8000 26.0 19.05 58.65 0.3443 0.04765

8500 26.3 19.98 60.98 0.3503 0.04761

9000 26.7 20.89 63.28 0.3564 0.04757

9500 27.0 21.78 65.57 0.3623 0.04752

10000 27.3 22.65 67.84 0.3683 0.04748

11000 28.0 24.33 72.35 0.3800 0.04740

Van High Roof DRW RWD 450 PFDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 23.6 15.69 36.27 0.3435 0.04950

6500 23.9 16.77 38.44 0.3520 0.04943

7000 24.3 17.83 40.60 0.3606 0.04936

7500 24.6 18.85 42.76 0.3691 0.04929

8000 24.9 19.85 44.91 0.3777 0.04921

8500 25.2 20.82 47.06 0.3862 0.04914

9000 25.5 21.77 49.21 0.3947 0.04907

9500 25.9 22.70 51.35 0.4032 0.04900

10000 26.2 23.60 53.49 0.4117 0.04893

11000 26.8 25.35 57.76 0.4286 0.04878

12000 27.5 27.01 62.02 0.4455 0.04864

D3JB8195/75R16 Front 67/Rear 57 Continental at 67 psi6000 23.7 15.65 36.69 0.3451 0.04949

6500 24.0 16.73 38.90 0.3539 0.04941

7000 24.3 17.77 41.09 0.3626 0.04934

7500 24.7 18.79 43.28 0.3712 0.04927

8000 25.0 19.78 45.47 0.3799 0.04920

8500 25.3 20.75 47.65 0.3885 0.04912

9000 25.6 21.69 49.83 0.3972 0.04905

9500 26.0 22.61 52.01 0.4058 0.04898

10000 26.3 23.51 54.19 0.4144 0.04890

11000 26.9 25.24 58.53 0.4316 0.04876

12000 27.6 26.89 62.85 0.4488 0.04862

Wagon High Roof DRW 470 RWD PFDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 23.6 15.73 36.26 0.3434 0.04935

6500 23.9 16.81 38.43 0.3519 0.04928

7000 24.2 17.86 40.59 0.3605 0.04921

7500 24.5 18.89 42.75 0.3690 0.04914

8000 24.9 19.89 44.90 0.3776 0.04907

8500 25.2 20.86 47.05 0.3861 0.04899



9000 25.5 21.81 49.20 0.3946 0.04892

9500 25.8 22.74 51.34 0.4031 0.04885

10000 26.1 23.65 53.48 0.4116 0.04878

11000 26.8 25.39 57.75 0.4285 0.04864

12000 27.4 27.06 62.01 0.4454 0.04850

D3JB8195/75R16 Front 67/Rear 57 Continental at 67 psi6000 23.6 15.69 36.68 0.3450 0.04934

6500 24.0 16.76 38.89 0.3538 0.04926

7000 24.3 17.81 41.08 0.3624 0.04919

7500 24.6 18.83 43.27 0.3711 0.04912

8000 24.9 19.82 45.46 0.3798 0.04905

8500 25.3 20.79 47.64 0.3884 0.04898

9000 25.6 21.73 49.82 0.3971 0.04890

9500 25.9 22.66 52.00 0.4057 0.04883

10000 26.2 23.55 54.18 0.4143 0.04876

11000 26.9 25.29 58.52 0.4315 0.04862

12000 27.5 26.94 62.84 0.4487 0.04847

Van High Roof DRW RWD 450 PFDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 24.0 15.42 37.24 0.3663 0.04991

6500 24.4 16.47 39.49 0.3759 0.04984

7000 24.7 17.50 41.73 0.3854 0.04976

7500 25.1 18.50 43.94 0.3948 0.04969

8000 25.4 19.47 46.15 0.4042 0.04962

8500 25.7 20.43 48.34 0.4135 0.04955

9000 26.0 21.35 50.52 0.4227 0.04948

9500 26.4 22.26 52.69 0.4320 0.04941

10000 26.7 23.15 54.84 0.4411 0.04933

11000 27.3 24.86 59.12 0.4592 0.04920

12000 28.0 26.50 63.36 0.4773 0.04906

Wagon High Roof DRW 470 RWD PFDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 24.0 15.45 37.23 0.3662 0.04976

6500 24.3 16.51 39.48 0.3758 0.04969

7000 24.7 17.54 41.72 0.3853 0.04962

7500 25.0 18.54 43.93 0.3947 0.04954

8000 25.3 19.51 46.14 0.4041 0.04948

8500 25.7 20.47 48.33 0.4134 0.04940

9000 26.0 21.40 50.51 0.4226 0.04933

9500 26.3 22.30 52.68 0.4318 0.04926

10000 26.6 23.19 54.83 0.4410 0.04919

11000 27.3 24.91 59.11 0.4591 0.04905

12000 27.9 26.55 63.35 0.4772 0.04891

Van  High Roof DRW RWD 450 GTDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 23.4 15.86 36.22 0.3430 0.04878

6500 23.7 16.95 38.39 0.3515 0.04871

7000 24.0 18.01 40.55 0.3601 0.04864

7500 24.3 19.05 42.71 0.3686 0.04856

8000 24.7 20.05 44.86 0.3772 0.04849

8500 25.0 21.03 47.02 0.3857 0.04842

9000 25.3 21.99 49.16 0.3942 0.04835

9500 25.6 22.92 51.30 0.4027 0.04828

10000 25.9 23.83 53.44 0.4112 0.04821

11000 26.6 25.58 57.72 0.4281 0.04806

12000 27.2 27.26 61.98 0.4450 0.04792

D3JB8195/75R16 Front 67/Rear 57 Continental at 67 psi6000 23.4 15.82 36.64 0.3446 0.04876

6500 23.8 16.90 38.85 0.3534 0.04869

7000 24.1 17.96 41.04 0.3620 0.04862

7500 24.4 18.98 43.23 0.3707 0.04854

8000 24.7 19.98 45.42 0.3794 0.04847

8500 25.1 20.96 47.61 0.3880 0.04840

9000 25.4 21.90 49.78 0.3967 0.04833

9500 25.7 22.83 51.96 0.4053 0.04825

10000 26.0 23.73 54.14 0.4139 0.04818

11000 26.7 25.48 58.48 0.4311 0.04804



12000 27.3 27.14 62.81 0.4483 0.04789

Wagon High Roof DRW RWD 470 GTDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 23.3 15.90 36.21 0.3429 0.04863

6500 23.6 16.99 38.38 0.3514 0.04856

7000 24.0 18.05 40.54 0.3600 0.04849

7500 24.3 19.08 42.70 0.3685 0.04842

8000 24.6 20.09 44.85 0.3771 0.04835

8500 24.9 21.07 47.01 0.3856 0.04827

9000 25.2 22.03 49.16 0.3941 0.04820

9500 25.6 22.96 51.29 0.4026 0.04813

10000 25.9 23.88 53.43 0.4110 0.04806

11000 26.5 25.63 57.71 0.4280 0.04791

12000 27.2 27.31 61.97 0.4449 0.04777

D3JB8195/75R16 Front 67/Rear 57 Continental at 67 psi6000 23.4 15.86 36.63 0.3445 0.04862

6500 23.7 16.94 38.84 0.3533 0.04854

7000 24.0 17.99 41.03 0.3619 0.04847

7500 24.4 19.02 43.23 0.3706 0.04840

8000 24.7 20.02 45.41 0.3793 0.04833

8500 25.0 21.00 47.60 0.3879 0.04825

9000 25.3 21.95 49.78 0.3966 0.04818

9500 25.7 22.88 51.95 0.4052 0.04811

10000 26.0 23.78 54.13 0.4138 0.04803

11000 26.6 25.53 58.47 0.4310 0.04789

12000 27.3 27.19 62.80 0.4482 0.04775

Van  High Roof DRW RWD 450 GTDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 23.8 15.58 37.20 0.3658 0.04918

6500 24.1 16.65 39.44 0.3754 0.04911

7000 24.5 17.68 41.68 0.3849 0.04904

7500 24.8 18.69 43.89 0.3943 0.04897

8000 25.1 19.67 46.10 0.4037 0.04890

8500 25.5 20.63 48.29 0.4130 0.04883

9000 25.8 21.56 50.47 0.4222 0.04875

9500 26.1 22.48 52.64 0.4314 0.04868

10000 26.4 23.37 54.79 0.4406 0.04861

11000 27.1 25.09 59.07 0.4587 0.04848

12000 27.7 26.74 63.31 0.4768 0.04833

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 23.6 15.71 37.98 0.3145 0.04932

6500 23.9 16.78 40.23 0.3241 0.04925

7000 24.3 17.82 42.47 0.3336 0.04918

7500 24.6 18.83 44.68 0.3430 0.04911

8000 24.9 19.82 46.89 0.3524 0.04904

8500 25.3 20.78 49.08 0.3617 0.04896

9000 25.6 21.72 51.26 0.3709 0.04889

9500 25.9 22.64 53.42 0.3802 0.04882

10000 26.3 23.54 55.58 0.3893 0.04875

11000 26.9 25.27 59.86 0.4074 0.04862

12000 27.5 26.93 64.10 0.4255 0.04847

Wagon High Roof DRW RWD 470 GTDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 23.7 15.62 37.19 0.3657 0.04904

6500 24.1 16.68 39.43 0.3753 0.04897

7000 24.4 17.72 41.67 0.3848 0.04889

7500 24.8 18.73 43.88 0.3942 0.04882

8000 25.1 19.71 46.09 0.4036 0.04875

8500 25.4 20.67 48.28 0.4129 0.04868

9000 25.7 21.60 50.46 0.4221 0.04861

9500 26.1 22.52 52.63 0.4313 0.04854

10000 26.4 23.41 54.78 0.4405 0.04846

11000 27.0 25.14 59.06 0.4586 0.04833

12000 27.7 26.79 63.30 0.4767 0.04819

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 23.6 15.74 37.97 0.3144 0.04918

6500 23.9 16.81 40.22 0.3240 0.04911

7000 24.2 17.85 42.46 0.3335 0.04903



7500 24.6 18.87 44.67 0.3429 0.04896

8000 24.9 19.86 46.88 0.3523 0.04889

8500 25.2 20.82 49.07 0.3616 0.04882

9000 25.6 21.77 51.25 0.3708 0.04875

9500 25.9 22.68 53.41 0.3800 0.04868

10000 26.2 23.58 55.57 0.3892 0.04860

11000 26.9 25.32 59.85 0.4073 0.04847

12000 27.5 26.97 64.09 0.4254 0.04833

Van High Roof DRW RWD 510 GTDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 24.0 15.45 37.23 0.3662 0.04976

6500 24.3 16.51 39.48 0.3758 0.04969

7000 24.7 17.54 41.72 0.3853 0.04962

7500 25.0 18.54 43.93 0.3947 0.04954

8000 25.3 19.51 46.14 0.4041 0.04948

8500 25.7 20.47 48.33 0.4134 0.04940

9000 26.0 21.40 50.51 0.4226 0.04933

9500 26.3 22.30 52.68 0.4318 0.04926

10000 26.6 23.19 54.83 0.4410 0.04919

11000 27.3 24.91 59.11 0.4591 0.04905

12000 27.9 26.55 63.35 0.4772 0.04891

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 23.8 15.58 38.02 0.3150 0.04990

6500 24.1 16.64 40.27 0.3245 0.04983

7000 24.5 17.67 42.51 0.3340 0.04975

7500 24.8 18.68 44.72 0.3434 0.04968

8000 25.1 19.66 46.93 0.3528 0.04962

8500 25.5 20.62 49.12 0.3621 0.04954

9000 25.8 21.55 51.30 0.3713 0.04947

9500 26.1 22.47 53.46 0.3806 0.04940

10000 26.5 23.36 55.62 0.3897 0.04933

11000 27.1 25.08 59.90 0.4078 0.04919

12000 27.7 26.73 64.14 0.4259 0.04905

Wagon High Roof DRW 470 PFDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 26.3 14.09 48.33 0.3492 0.05264

6500 26.7 15.06 50.69 0.3580 0.05258

7000 27.0 16.01 53.04 0.3669 0.05252

7500 27.4 16.93 55.37 0.3756 0.05246

8000 27.7 17.84 57.68 0.3843 0.05240

8500 28.1 18.72 59.98 0.3929 0.05234

9000 28.4 19.58 62.27 0.4015 0.05228

9500 28.7 20.42 64.54 0.4100 0.05222

10000 29.1 21.25 66.81 0.4185 0.05217

11000 29.8 22.84 71.30 0.4353 0.05205

12000 30.4 24.37 75.75 0.4520 0.05193

Van High Roof DRW AWD 450 PFDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 26.4 14.06 48.34 0.3491 0.05279

6500 26.7 15.03 50.71 0.3580 0.05273

7000 27.1 15.98 53.05 0.3668 0.05267

7500 27.4 16.90 55.38 0.3755 0.05261

8000 27.8 17.80 57.70 0.3842 0.05255

8500 28.1 18.68 59.99 0.3929 0.05249

9000 28.5 19.54 62.28 0.4014 0.05243

9500 28.8 20.39 64.55 0.4099 0.05237

10000 29.1 21.21 66.82 0.4184 0.05232

11000 29.8 22.80 71.31 0.4353 0.05220

12000 30.5 24.33 75.77 0.4520 0.05208

Van, High Roof DRW 450 -  AWD GTDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 26.1 14.20 48.28 0.3494 0.05204

6500 26.5 15.18 50.64 0.3582 0.05198

7000 26.8 16.13 52.99 0.3671 0.05192

7500 27.2 17.06 55.32 0.3758 0.05186

8000 27.5 17.97 57.63 0.3845 0.05180

8500 27.9 18.86 59.93 0.3932 0.05174

9000 28.2 19.72 62.22 0.4017 0.05168



9500 28.5 20.57 64.49 0.4102 0.05162

10000 28.9 21.40 66.76 0.4187 0.05157

11000 29.6 23.00 71.25 0.4355 0.05145

12000 30.2 24.54 75.70 0.4523 0.05133

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 25.9 14.30 49.07 0.2981 0.05218

6500 26.3 15.29 51.43 0.3070 0.05212

7000 26.6 16.25 53.78 0.3158 0.05206

7500 27.0 17.18 56.11 0.3245 0.05199

8000 27.3 18.09 58.42 0.3332 0.05194

8500 27.7 18.99 60.72 0.3419 0.05188

9000 28.0 19.86 63.01 0.3504 0.05182

9500 28.3 20.71 65.28 0.3589 0.05176

10000 28.7 21.54 67.55 0.3674 0.05171

11000 29.4 23.15 72.04 0.3842 0.05159

12000 30.0 24.70 76.49 0.4010 0.05147

Wagon High Roof DRW 470 - AWD GTDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 26.1 14.23 48.27 0.3495 0.05189

6500 26.4 15.21 50.63 0.3583 0.05183

7000 26.8 16.16 52.98 0.3672 0.05177

7500 27.1 17.09 55.31 0.3759 0.05170

8000 27.5 18.00 57.62 0.3846 0.05165

8500 27.8 18.89 59.92 0.3932 0.05159

9000 28.1 19.76 62.21 0.4018 0.05153

9500 28.5 20.61 64.48 0.4103 0.05147

10000 28.8 21.44 66.75 0.4188 0.05142

11000 29.5 23.04 71.24 0.4356 0.05130

12000 30.2 24.58 75.69 0.4523 0.05118

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 25.9 14.33 49.06 0.2982 0.05203

6500 26.2 15.32 51.42 0.3070 0.05197

7000 26.6 16.28 53.76 0.3159 0.05191

7500 26.9 17.22 56.10 0.3246 0.05184

8000 27.3 18.13 58.41 0.3333 0.05179

8500 27.6 19.02 60.71 0.3419 0.05173

9000 28.0 19.89 62.99 0.3505 0.05167

9500 28.3 20.75 65.27 0.3590 0.05161

10000 28.6 21.58 67.53 0.3675 0.05155

11000 29.3 23.19 72.03 0.3843 0.05144

12000 30.0 24.74 76.48 0.4010 0.05132

Van High Roof DRW AWD 510 GTDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 26.1 14.23 48.27 0.3495 0.05189

6500 26.4 15.21 50.63 0.3583 0.05183

7000 26.8 16.16 52.98 0.3672 0.05177

7500 27.1 17.09 55.31 0.3759 0.05170

8000 27.5 18.00 57.62 0.3846 0.05165

8500 27.8 18.89 59.92 0.3932 0.05159

9000 28.1 19.76 62.21 0.4018 0.05153

9500 28.5 20.61 64.48 0.4103 0.05147

10000 28.8 21.44 66.75 0.4188 0.05142

11000 29.5 23.04 71.24 0.4356 0.05130

12000 30.2 24.58 75.69 0.4523 0.05118

2020 V363 HD/HD DRW (spec 6b)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 25.9 14.33 49.06 0.2982 0.05203

6500 26.2 15.32 51.42 0.3070 0.05197

7000 26.6 16.28 53.76 0.3159 0.05191

7500 26.9 17.22 56.10 0.3246 0.05184

8000 27.3 18.13 58.41 0.3333 0.05179

8500 27.6 19.02 60.71 0.3419 0.05173

9000 28.0 19.89 62.99 0.3505 0.05167

9500 28.3 20.75 65.27 0.3590 0.05161

10000 28.6 21.58 67.53 0.3675 0.05155

11000 29.3 23.19 72.03 0.3843 0.05144

12000 30.0 24.74 76.48 0.4010 0.05132
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Body Engine Transmission Layout Brakes Tire ETW HP@50 55-45 CDT f0 f1 f2

Under 10K Incomplete PFDI RWD 60sq ft SRW3.5L PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 33.7 11.04 43.42 0.3339 0.07714

6500 34.1 11.84 45.71 0.3410 0.07709

7000 34.4 12.63 47.97 0.3479 0.07703

7500 34.7 13.40 50.22 0.3548 0.07697

8000 35.0 14.16 52.44 0.3617 0.07692

8500 35.4 14.91 54.65 0.3685 0.07686

9000 35.7 15.64 56.85 0.3752 0.07681

9500 36.0 16.36 59.03 0.3819 0.07675

10000 36.3 17.07 61.20 0.3886 0.07670

10500 36.6 17.77 63.35 0.3952 0.07664

11000 36.9 18.46 65.50 0.4018 0.07659

12000 37.6 19.80 69.75 0.4149 0.07648

D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 33.7 11.06 42.88 0.3323 0.07716

6500 34.0 11.87 45.13 0.3392 0.07710

7000 34.3 12.66 47.35 0.3460 0.07705

7500 34.6 13.44 49.56 0.3528 0.07699

8000 34.9 14.20 51.75 0.3595 0.07693

8500 35.3 14.95 53.92 0.3662 0.07688

9000 35.6 15.69 56.08 0.3729 0.07683

9500 35.9 16.42 58.22 0.3794 0.07677

10000 36.2 17.13 60.35 0.3860 0.07672

10500 36.5 17.83 62.47 0.3925 0.07666

11000 36.8 18.53 64.57 0.3990 0.07661

12000 37.4 19.88 68.75 0.4118 0.07651

D3JC8235/65R16 Rear 80/ Front 52 Continental at 80 psi6000 33.7 11.05 43.18 0.3332 0.07715

6500 34.0 11.85 45.45 0.3402 0.07709

7000 34.4 12.64 47.70 0.3471 0.07704

7500 34.7 13.42 49.93 0.3539 0.07698

8000 35.0 14.18 52.14 0.3607 0.07693

8500 35.3 14.93 54.33 0.3675 0.07687

9000 35.6 15.66 56.51 0.3742 0.07681

9500 35.9 16.39 58.67 0.3808 0.07676

10000 36.3 17.10 60.82 0.3875 0.07671

10500 36.6 17.80 62.96 0.3940 0.07665

11000 36.9 18.49 65.09 0.4006 0.07660

12000 37.5 19.84 69.31 0.4135 0.07649

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 33.6 11.10 40.26 0.3549 0.07747

6500 33.9 11.90 42.54 0.3619 0.07741

7000 34.2 12.69 44.80 0.3689 0.07736

7500 34.5 13.47 47.05 0.3758 0.07730

8000 34.9 14.23 49.28 0.3827 0.07724

8500 35.2 14.98 51.49 0.3895 0.07719

9000 35.5 15.72 53.68 0.3962 0.07713

9500 35.8 16.44 55.87 0.4029 0.07708

10000 36.1 17.16 58.03 0.4096 0.07702

10500 36.5 17.86 60.19 0.4162 0.07697

11000 36.8 18.55 62.33 0.4228 0.07691

12000 37.4 19.89 66.58 0.4359 0.07681

Vehicle Description 3-Term 3-Term RL Force Coefficients

ROADLOAD CERTIFICATION SPECIFICATIONS 2021 V363 PFDI Incomp
Comments

10R80 Trans requires Coastdown Mode for Testing

Single Roll Dynamometer Settings



D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 33.5 11.12 39.71 0.3533 0.07748

6500 33.8 11.93 41.96 0.3602 0.07743

7000 34.1 12.73 44.19 0.3670 0.07737

7500 34.5 13.51 46.39 0.3738 0.07732

8000 34.8 14.28 48.58 0.3805 0.07726

8500 35.1 15.03 50.75 0.3872 0.07721

9000 35.4 15.77 52.91 0.3938 0.07715

9500 35.7 16.50 55.06 0.4004 0.07710

10000 36.0 17.22 57.19 0.4070 0.07704

10500 36.3 17.92 59.30 0.4135 0.07699

11000 36.6 18.62 61.41 0.4200 0.07694

12000 37.2 19.97 65.59 0.4328 0.07683

D3JC8235/65R16 Rear 80/ Front 52 Continental at 80 psi6000 33.5 11.11 40.02 0.3542 0.07748

6500 33.9 11.92 42.28 0.3612 0.07742

7000 34.2 12.71 44.53 0.3681 0.07736

7500 34.5 13.49 46.76 0.3749 0.07731

8000 34.8 14.25 48.97 0.3817 0.07725

8500 35.1 15.00 51.16 0.3885 0.07720

9000 35.5 15.74 53.34 0.3952 0.07714

9500 35.8 16.47 55.51 0.4018 0.07709

10000 36.1 17.18 57.66 0.4084 0.07703

10500 36.4 17.89 59.80 0.4150 0.07698

11000 36.7 18.58 61.92 0.4215 0.07692

12000 37.3 19.93 66.14 0.4345 0.07682

Under 10K Incomplete PFDI RWD 68sq ft with Geometric Constraints SRW3.5L PFDI 10R80 4X22020 V363 LD/LD SRW EPB (spec e5c)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 33.5 11.12 43.37 0.3334 0.07640

6500 33.8 11.93 45.66 0.3404 0.07635

7000 34.1 12.72 47.92 0.3474 0.07629

7500 34.5 13.50 50.17 0.3543 0.07623

8000 34.8 14.26 52.39 0.3612 0.07618

8500 35.1 15.01 54.61 0.3680 0.07612

9000 35.4 15.75 56.80 0.3747 0.07607

9500 35.7 16.48 58.98 0.3814 0.07601

10000 36.1 17.19 61.15 0.3881 0.07596

10500 36.4 17.90 63.30 0.3947 0.07590

11000 36.7 18.59 65.45 0.4013 0.07585

12000 37.3 19.94 69.70 0.4144 0.07574

D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 33.4 11.15 42.83 0.3318 0.07642

6500 33.7 11.96 45.08 0.3387 0.07636

7000 34.0 12.76 47.30 0.3455 0.07631

7500 34.4 13.54 49.51 0.3523 0.07625

8000 34.7 14.31 51.70 0.3590 0.07619

8500 35.0 15.06 53.87 0.3657 0.07614

9000 35.3 15.80 56.03 0.3723 0.07609

9500 35.6 16.53 58.17 0.3789 0.07603

10000 35.9 17.25 60.30 0.3855 0.07598

10500 36.2 17.96 62.42 0.3920 0.07592

11000 36.5 18.66 64.52 0.3985 0.07587

12000 37.2 20.01 68.70 0.4113 0.07577

D3JC8235/65R16 Rear 80/ Front 52 Continental at 80 psi6000 33.4 11.14 43.13 0.3327 0.07641

6500 33.8 11.94 45.40 0.3397 0.07635

7000 34.1 12.74 47.65 0.3466 0.07630

7500 34.4 13.52 49.88 0.3534 0.07624

8000 34.7 14.28 52.09 0.3602 0.07619

8500 35.1 15.04 54.28 0.3670 0.07613

9000 35.4 15.78 56.46 0.3737 0.07607

9500 35.7 16.50 58.62 0.3803 0.07602

10000 36.0 17.22 60.78 0.3869 0.07597

10500 36.3 17.92 62.91 0.3935 0.07591

11000 36.6 18.62 65.04 0.4000 0.07586



12000 37.2 19.97 69.26 0.4130 0.07575

2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 33.3 11.18 40.21 0.3544 0.07673

6500 33.6 11.99 42.49 0.3614 0.07667

7000 34.0 12.79 44.76 0.3684 0.07662

7500 34.3 13.57 47.00 0.3753 0.07656

8000 34.6 14.34 49.23 0.3821 0.07650

8500 34.9 15.09 51.44 0.3889 0.07645

9000 35.3 15.83 53.64 0.3957 0.07639

9500 35.6 16.56 55.82 0.4024 0.07634

10000 35.9 17.28 57.98 0.4091 0.07628

10500 36.2 17.98 60.14 0.4157 0.07623

11000 36.5 18.68 62.28 0.4223 0.07617

12000 37.1 20.03 66.53 0.4353 0.07607

D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 33.2 11.21 39.67 0.3527 0.07674

6500 33.5 12.02 41.91 0.3596 0.07669

7000 33.9 12.82 44.14 0.3665 0.07663

7500 34.2 13.61 46.34 0.3733 0.07658

8000 34.5 14.38 48.53 0.3800 0.07652

8500 34.8 15.14 50.70 0.3867 0.07647

9000 35.1 15.88 52.86 0.3933 0.07641

9500 35.5 16.62 55.01 0.3999 0.07636

10000 35.8 17.34 57.14 0.4065 0.07630

10500 36.1 18.05 59.25 0.4130 0.07625

11000 36.4 18.75 61.36 0.4194 0.07620

12000 37.0 20.11 65.54 0.4323 0.07609

D3JC8235/65R16 Rear 80/ Front 52 Continental at 80 psi6000 33.3 11.19 39.97 0.3537 0.07674

6500 33.6 12.01 42.24 0.3606 0.07668

7000 33.9 12.81 44.48 0.3675 0.07662

7500 34.2 13.59 46.71 0.3744 0.07657

8000 34.6 14.36 48.92 0.3812 0.07651

8500 34.9 15.11 51.12 0.3879 0.07646

9000 35.2 15.86 53.29 0.3946 0.07640

9500 35.5 16.59 55.46 0.4013 0.07635

10000 35.8 17.31 57.61 0.4079 0.07629

10500 36.1 18.01 59.75 0.4145 0.07624

11000 36.5 18.71 61.88 0.4210 0.07618

12000 37.1 20.07 66.09 0.4340 0.07608

Under 10K Incomplete PFDI AWD 52sq ft SRW3.5L PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 29.9 12.46 50.46 0.3138 0.06310

6500 30.2 13.34 52.86 0.3200 0.06305

7000 30.5 14.21 55.24 0.3262 0.06301

7500 30.9 15.05 57.59 0.3324 0.06296

8000 31.2 15.88 59.93 0.3385 0.06292

8500 31.6 16.69 62.25 0.3445 0.06288

9000 31.9 17.49 64.55 0.3505 0.06283

9500 32.2 18.27 66.84 0.3565 0.06279

10000 32.5 19.03 69.12 0.3625 0.06275

10500 32.9 19.78 71.38 0.3684 0.06271

11000 33.2 20.52 73.63 0.3742 0.06266

12000 33.8 21.95 78.09 0.3859 0.06258

D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 29.8 12.50 49.89 0.3123 0.06311

6500 30.1 13.38 52.25 0.3184 0.06306

7000 30.4 14.25 54.59 0.3245 0.06302

7500 30.8 15.10 56.90 0.3306 0.06298

8000 31.1 15.93 59.20 0.3366 0.06293

8500 31.4 16.75 61.48 0.3425 0.06289

9000 31.8 17.55 63.74 0.3484 0.06285

9500 32.1 18.34 65.99 0.3543 0.06281

10000 32.4 19.11 68.23 0.3601 0.06277

10500 32.7 19.86 70.45 0.3659 0.06272



11000 33.1 20.61 72.66 0.3717 0.06268

12000 33.7 22.05 77.05 0.3831 0.06260

D3JC8235/65R16 Rear 80/ Front 57 Continental at 80 psi6000 29.7 12.51 49.64 0.3116 0.06311

6500 30.1 13.40 51.98 0.3177 0.06307

7000 30.4 14.27 54.30 0.3238 0.06303

7500 30.7 15.12 56.60 0.3298 0.06298

8000 31.1 15.96 58.88 0.3357 0.06294

8500 31.4 16.78 61.14 0.3416 0.06290

9000 31.7 17.58 63.39 0.3475 0.06286

9500 32.0 18.37 65.62 0.3533 0.06281

10000 32.4 19.14 67.84 0.3591 0.06277

10500 32.7 19.90 70.04 0.3649 0.06273

11000 33.0 20.65 72.23 0.3706 0.06269

12000 33.6 22.10 76.58 0.3819 0.06261

Under 10K Incomplete PFDI AWD 60sq ft with Geometric Constraints SRW3.5L PFDI 10R80 AWD2020 V363 HD/LD SRW EPB (spec e5a)D3JC8235/65R16 Rear 75/ Front 52 Continental at 75 psi6000 30.2 12.32 50.55 0.3134 0.06412

6500 30.5 13.19 52.95 0.3196 0.06407

7000 30.9 14.05 55.32 0.3258 0.06403

7500 31.2 14.88 57.68 0.3320 0.06398

8000 31.6 15.70 60.02 0.3381 0.06394

8500 31.9 16.51 62.34 0.3441 0.06390

9000 32.2 17.30 64.64 0.3502 0.06385

9500 32.6 18.07 66.93 0.3561 0.06381

10000 32.9 18.83 69.20 0.3621 0.06377

10500 33.2 19.57 71.47 0.3680 0.06373

11000 33.5 20.31 73.71 0.3738 0.06368

12000 34.2 21.73 78.18 0.3855 0.06360

D3JC8235/65R16 Rear 75/ Front 57 Continental at 75 psi6000 30.1 12.35 49.98 0.3119 0.06413

6500 30.5 13.23 52.34 0.3180 0.06408

7000 30.8 14.09 54.67 0.3241 0.06404

7500 31.1 14.93 56.99 0.3302 0.06400

8000 31.5 15.76 59.28 0.3362 0.06395

8500 31.8 16.57 61.56 0.3421 0.06391

9000 32.1 17.36 63.83 0.3480 0.06387

9500 32.4 18.14 66.08 0.3539 0.06383

10000 32.8 18.91 68.31 0.3597 0.06378

10500 33.1 19.66 70.54 0.3655 0.06374

11000 33.4 20.39 72.75 0.3713 0.06370

12000 34.0 21.83 77.13 0.3828 0.06362

D3JC8235/65R16 Rear 80/ Front 57 Continental at 80 psi6000 30.1 12.37 49.73 0.3112 0.06413

6500 30.4 13.25 52.07 0.3173 0.06409

7000 30.8 14.11 54.39 0.3234 0.06405

7500 31.1 14.95 56.68 0.3294 0.06400

8000 31.4 15.78 58.96 0.3353 0.06396

8500 31.7 16.59 61.22 0.3412 0.06392

9000 32.1 17.39 63.47 0.3471 0.06388

9500 32.4 18.17 65.70 0.3529 0.06383

10000 32.7 18.94 67.92 0.3587 0.06379

10500 33.0 19.69 70.13 0.3645 0.06375

11000 33.3 20.43 72.32 0.3702 0.06371

12000 34.0 21.87 76.67 0.3816 0.06363

Under 10K Incomplete PFDI RWD 58sq ft DRW3.5L PFDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 32.8 11.29 38.03 0.3622 0.07608

6500 33.2 12.11 40.20 0.3707 0.07601

7000 33.5 12.92 42.36 0.3793 0.07594

7500 33.8 13.71 44.52 0.3878 0.07587

8000 34.1 14.49 46.67 0.3964 0.07579

8500 34.4 15.25 48.82 0.4049 0.07572

9000 34.8 16.00 50.97 0.4134 0.07565

9500 35.1 16.73 53.11 0.4219 0.07558

10000 35.4 17.45 55.25 0.4304 0.07551



10500 35.7 18.17 57.39 0.4388 0.07543

11000 36.0 18.86 59.53 0.4473 0.07536

12000 36.7 20.22 63.79 0.4642 0.07522

D3JB8195/75R16 Front 67/ 57 Rear  Continental at 67 psi6000 32.9 11.27 38.45 0.3638 0.07606

6500 33.2 12.09 40.66 0.3726 0.07599

7000 33.6 12.89 42.85 0.3812 0.07592

7500 33.9 13.68 45.04 0.3899 0.07585

8000 34.2 14.45 47.23 0.3986 0.07578

8500 34.5 15.21 49.41 0.4072 0.07570

9000 34.9 15.95 51.59 0.4159 0.07563

9500 35.2 16.69 53.77 0.4245 0.07556

10000 35.5 17.40 55.95 0.4331 0.07548

10500 35.8 18.11 58.12 0.4417 0.07541

11000 36.2 18.80 60.29 0.4503 0.07534

12000 36.8 20.15 64.61 0.4675 0.07520

Under 10K Incomplete PFDI RWD 68sq ft with Geometric Constraints DRW3.5L PFDI 10R80 4X22020 V363 LD/LD DRW (spec 6c)D3JB8195/75R16 Front 67/ Rear 62 Continental at 67 psi6000 32.9 11.28 38.03 0.3622 0.07613

6500 33.2 12.10 40.20 0.3708 0.07606

7000 33.5 12.91 42.37 0.3793 0.07599

7500 33.8 13.70 44.53 0.3879 0.07592

8000 34.1 14.48 46.68 0.3964 0.07584

8500 34.5 15.24 48.83 0.4050 0.07577

9000 34.8 15.99 50.98 0.4135 0.07570

9500 35.1 16.72 53.12 0.4219 0.07563

10000 35.4 17.45 55.26 0.4304 0.07556

10500 35.7 18.16 57.40 0.4388 0.07549

11000 36.1 18.85 59.53 0.4473 0.07541

12000 36.7 20.21 63.79 0.4642 0.07527

D3JB8195/75R16 Front 67/ 57 Rear  Continental at 67 psi6000 32.9 11.26 38.46 0.3638 0.07612

6500 33.3 12.08 40.66 0.3726 0.07604

7000 33.6 12.88 42.86 0.3813 0.07597

7500 33.9 13.67 45.05 0.3900 0.07590

8000 34.2 14.44 47.24 0.3986 0.07583

8500 34.6 15.20 49.42 0.4073 0.07575

9000 34.9 15.95 51.60 0.4160 0.07568

9500 35.2 16.68 53.78 0.4246 0.07561

10000 35.5 17.40 55.95 0.4332 0.07553

10500 35.8 18.10 58.12 0.4417 0.07546

11000 36.2 18.79 60.29 0.4503 0.07539

12000 36.8 20.14 64.62 0.4675 0.07525

Under 10K Incomplete PFDI RWD 58sq ft DRW3.5L PFDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 33.3 11.15 39.01 0.3850 0.07648

6500 33.6 11.95 41.25 0.3946 0.07642

7000 33.9 12.75 43.49 0.4041 0.07634

7500 34.3 13.52 45.70 0.4135 0.07627

8000 34.6 14.29 47.91 0.4229 0.07620

8500 34.9 15.04 50.10 0.4322 0.07613

9000 35.3 15.77 52.28 0.4414 0.07605

9500 35.6 16.50 54.45 0.4506 0.07598

10000 35.9 17.21 56.60 0.4598 0.07591

10500 36.2 17.91 58.74 0.4689 0.07584

11000 36.6 18.59 60.88 0.4779 0.07578

12000 37.2 19.93 65.12 0.4960 0.07564

Under 10K Incomplete PFDI RWD 68sq ft with Geometric Constraints DRW3.5L PFDI 10R80 4X22020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 33.3 11.14 39.01 0.3851 0.07654

6500 33.6 11.95 41.26 0.3946 0.07647

7000 34.0 12.74 43.49 0.4041 0.07639

7500 34.3 13.52 45.71 0.4136 0.07632

8000 34.6 14.28 47.91 0.4229 0.07625

8500 35.0 15.03 50.10 0.4322 0.07618

9000 35.3 15.76 52.28 0.4414 0.07611

9500 35.6 16.49 54.45 0.4507 0.07604



10000 35.9 17.20 56.60 0.4598 0.07596

10500 36.3 17.90 58.75 0.4689 0.07590

11000 36.6 18.58 60.88 0.4780 0.07583

12000 37.2 19.92 65.13 0.4960 0.07569

Under 10K Incomplete PFDI AWD 51sq ft  DRW3.5L PFDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 30.3 12.25 49.29 0.3448 0.06416

6500 30.6 13.12 51.66 0.3536 0.06411

7000 31.0 13.97 54.00 0.3625 0.06405

7500 31.3 14.80 56.33 0.3712 0.06398

8000 31.7 15.62 58.65 0.3799 0.06393

8500 32.0 16.41 60.94 0.3885 0.06386

9000 32.3 17.20 63.23 0.3971 0.06380

9500 32.7 17.96 65.50 0.4056 0.06375

10000 33.0 18.71 67.77 0.4141 0.06369

10500 33.4 19.45 70.02 0.4225 0.06363

11000 33.7 20.17 72.26 0.4309 0.06357

12000 34.4 21.58 76.72 0.4477 0.06346

Under 10K Incomplete PFDI AWD 60sq ft with Geometric Contraints DRW3.5L PFDI 10R80 AWD2020 V363 HD/LD DRW (spec 6a)D3JQH205/75R16 Front 70/ Rear 55 Hankook at 70 psi6000 30.2 12.29 49.27 0.3449 0.06392

6500 30.5 13.16 51.64 0.3537 0.06386

7000 30.9 14.01 53.98 0.3626 0.06380

7500 31.2 14.84 56.31 0.3713 0.06374

8000 31.6 15.66 58.63 0.3800 0.06368

8500 31.9 16.46 60.92 0.3886 0.06362

9000 32.3 17.24 63.21 0.3972 0.06356

9500 32.6 18.01 65.48 0.4057 0.06350

10000 32.9 18.76 67.75 0.4142 0.06345

10500 33.3 19.50 70.00 0.4226 0.06339

11000 33.6 20.22 72.24 0.4310 0.06333

12000 34.3 21.63 76.70 0.4478 0.06321
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Coastdown Calculation Summary 
 
Track Testing 
Ford conducts its track coastdown testing in accordance with SAE procedure J2263, Roadload 
Measurement Using Onboard Anemometry and Coastdown Techniques. 
 
Single-Roll Electric Dynamometer Applications 

Deceleration data are fitted as follows:  − = + +M dV
dt

F F V F Vo 1 2
2 . 

Dynamometer Testing 
Single-Roll Electric Dynamometer Applications 
Ford conducts its single-roll dynamometer testing in accordance with SAE procedure J2264, Chassis 
Dynamometer Simulation of Roadload Using Coastdown Techniques.  Dynamometer force is adjusted 
such that  
A + BV + CV2 = (Fo - a) + (F1 - b)V + (F2 - c)V2, where ABC's are dynamometer coefficients, F-terms are 
target (track) coefficients, and abc's are vehicle loss coefficients. 
 
Roadload Determination using Analytical Methods 
Ford uses analytical methods to establish official roadloads. In general, the method is performed as 
follows: 
 
1. Tieback factors are defined 

• Tieback factors are correlation factors between component level laboratory-derived road loads 
and track coastdowns for a particular vehicle configuration  
a. Tire:  Drums and twin-roll rolling resistance rigs are used to measure the tire's rolling 

resistance. 
b. Aerodynamics:  A wind tunnel is used to measure the vehicle’s aerodynamic drag. 
c. Driveline:  A single-roll dynamometer and wheel-mounted torque meters are used to 

determine the driveline parasitic losses. 
d. Brakes: Brake drag is measured on a test bench 

2. Tieback Model Development 
a. Data from a population of paired production vehicle coastdowns and production vehicle laboratory 

component results is compiled/analyzed 
3. Tiebacks are applied to configuration specific laboratory component data to determine published Total 

Road Load measured in Horse Power (TRLHP) 
4. Ford production vehicles are used to verify the analytical tieback modeling process 

a. Routinely conduct production vehicle Coastdown audits on a track to validate the analytical 
roadload process. 
 

Based on Ford Motor Company's good engineering judgment, all the vehicles described in this 
application are designed to comply with the applicable intermediate and full useful life standards, as 
described.  Please note that Ford is currently investigating its process for characterizing road load force 
specifications, and it is possible that road load specification information may be revised as a result of the 
investigation.  This document was prepared in accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the prepared information.  Based on inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the information, the 
information contained in this document used in the development of the road load force specifications is, 
to the best of Ford’s knowledge and belief, true, accurate, and complete. 
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Certification Dynamometer / Road Load Horsepower Procedures 
 
 
 
Ford maintains the following roadload determination procedures, available upon request. The 
procedures have been based on SAE J2263 and J2264 
 
 
 
12.01.05.01 & 12.01.05.02 – Procedure for Determining the Road Load Horsepower for 48 in. 
'Single' Roll Electric Dynamometers. 
• CETP: 00.00-L-908 
 
 
12.01.06.00 – Certification Coast down Procedure for Determining Road Load Horsepower. 
• CETP: 00.00-R-901 
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Escape 1.5L DI TC Gas FWD S P1 59.9 15.8 6.3 19.1 Plastic

1.5L DI TC Gas / 2.0L TIVCT GTDI T/C Gas AWD S P2 63.3 16.7 6.7 19.9 Plastic

2.5L IVCT ATK - FHEV FWD / AWD S P3 58.0 15.3 6.1 18.5 Plastic

2.5L IVCT ATK - PHEV FWD / AWD S P4 45.4 12.0 4.8 14.2 Plastic

Corsair 2.0L TIVCT GTDI T/C Gas FWD / AWD S P5 65.1 17.2 6.9 19.9 Plastic

2.3L TIVCT DT TC GAS AWD S P5 65.1 17.2 6.9 19.9 Plastic

2.5L IVCT ATK - PHEV FWD / AWD S P4 45.4 12.0 4.8 14.2 Plastic

Bronco Sport 1.5L DI TC Gas AWD S P2 63.3 16.7 6.7 19.9 Plastic

2.0L TIVCT GTDI T/C Gas AWD S P2 63.3 16.7 6.7 19.9 Plastic

Explorer 2.3L TIVCT DI Gas RWD / AWD S X1 73.1 19.3 7.7 22.3 Plastic

3.0L GTDI TC V6 Gas; 3.3L DOHC TIVCT Gas FFV (Police / Base)AWD S X2 82.5 21.8 8.7 24.0 Plastic

3.3L DI TIVCT HEV (Police / LTD Series) AWD S X3 73.0 19.3 7.8 21.0 Plastic

Aviator 3.0L GTDI TC V6 Gas RWD / AWD S X2 82.5 21.8 8.7 24.0 Plastic

3.0L NANO GTDI PHEV AWD S X3 73.0 19.3 7.8 21.0 Plastic

GT 3.5L V6 GTDI RWD S S9 58.7 15.5 6.2 18.0 Aluminum

Edge              2.0L TIVCT GTDI Gas FWD S AF 69.7 18.4 7.4 22.3 Plastic

2.0L TIVCT GTDI Gas AWD S  AA (AWD) 70.0 18.5 7.4 21.6 Plastic

2.7L DOHC DI V6 Gas AWD S AA (AWD) 70.0 18.5 7.4 21.6 Plastic

Nautilus 2.0L TIVCT GTDI Gas / 2.7L DOHC DI V6 Gas FWD S AF (FWD)               69.7 18.4 7.4 22.3 Plastic

2.0L TIVCT GTDI Gas / 2.7L DOHC DI V6 Gas AWD S AA (AWD) 70.0 18.5 7.4 21.6 Plastic

Mustang 2.3L TIVCT DI TC Gas & 350PS HO RWD S MM 59.8 15.8 6.3 17.6 Plastic

5.0L PFDI / 5.0L 480HP FC / 5.2L TIVCT PFI /  5.2L SC RWD S M 60.9 16.1 6.4 17.6 Plastic

EcoSport AWD and FWD 1.0L GDI / 2.0L GTDI FWD S E1 51.5 13.6 5.4 15.2 Plastic

Transit Connect / Transit Connect USPS 2.0L GDI I4; 2.0L GDI FFV / 2.5L DOHC PFI Gas FWD S VN 60.0 15.8 6.3 19.8 Plastic

Bronco 2.3L TIVCT DT TC Gas / 2.7L DOHC DI V6 Gas 2-Door SWB AWD S 71.5 18.9 7.6 20.8 Plastic

2.3L TIVCT DT TC Gas / 2.7L DOHC DI V6 Gas 4-Door LWB AWD S 87.1 23.0 9.2 25.1 Plastic

Ranger 2.3L TIVCT DI TC Gas RWD / AWD S RT 75.8 20.0 8.0 22.9 Plastic

F-150 All engines except 3.5L GTPFDI 122.5" w/RegularCab S F1 90.5 23.9 9.6 29.2 Plastic

F-150 All engines except FHEV 141" w/RegularCab S F2 90.5 23.9 9.6 31.2 Plastic

145", 163" w/SuperCab S F2 90.5 23.9 9.6 31.2 Plastic

145", 157" w/SuperCrew S F3 102.2 27.0 10.8 31.2 Plastic

All Wheelbases (excluding 122.5" Reg. cab) for 2.7L,3.3L,3.5L, 5.0L O F4 140.4 37.1 14.8 39.9 Plastic

F-150 FHEV 3.5L GTDI FHEV S F8 123.4 32.6 13.0 35.9 Plastic

F-150 Raptor LWB 145" S F6 140.4 37.1 14.8 39.9 Plastic

F-150 Diesel S F7 99.6 26.3 10.5 28.6 Plastic

USEABLE FUEL

TANK CAPACITY

Issued: 8/30/2019

Revised: 2/28/2020 12.02.01.01-1 of 3
2021 MY Common Section

Ford Motor Company



 2021 MY Fuel Tank Information
Ford Confidential

2021
S=Standard

O=Optional

USEABLE

40% FILL

Total Geometric 

Volume (Vessel 

volume calculated 

using CAD)

MODEL TYPE DESCRIPTION DRIVE
AVAIL-

ABILITY

TANK

CODE
Liters

US

Gallons

US

Gallons

US

Gallons

TANK

MATERIAL

USEABLE FUEL

TANK CAPACITY

Expedition 3.5L V6 GTDI RWD / AWD S US 93.5 24.7 9.9 26.8 Plastic

Expedition MAX 3.5L V6 GTDI RWD / AWD S UL 113.6 30.0 12.0 32.4 Plastic

Navigator 3.5L V6 GTDI RWD / AWD S US 93.5 24.7 9.9 26.8 Plastic

Navigator L 3.5L V6 GTDI RWD / AWD S UL 113.6 30.0 12.0 32.4 Plastic

Transit 3.5L V6 Cyclone TIVCT Gas FFV / 3.5L V6 GTDI Gas FWD / AWD S TG 93.5 24.7 9.9 26.5 Plastic

3.5L V6 Cyclone TIVCT Gas FFV / 3.5L V6 GTDI Gas FWD / AWD O TJ 116.6 30.8 12.3 34.1 Plastic

2.0L CR TC Diesel AWD S TK 93.5 24.7 9.9 26.5 Plastic

2.0L CR TC Diesel AWD O TL 116.6 30.8 12.3 34.1 Plastic

E-350 Super Duty Stripped Chassis 7.3L DVCT PFI V8 (138", 158" & 176") S TH 151.4 40.0 16.0 45.5 Steel

7.3L DVCT PFI V8 (158" (N/A w/ 10,000 GVWR)) O TM 208.2 55.0 22.0 65.8 Steel

E-350 Super Duty Cutaway 7.3L DVCT PFI V8 (138", 158" & 176") S TH 151.4 40.0 16.0 45.5 Steel

7.3L DVCT PFI V8 (158" (N/A w/ 10,000 GVWR)) O TM 208.2 55.0 22.0 65.8 Steel

E-450 Super Duty Stripped Chassis 7.3L DVCT PFI V8 (158" & 176") O TH 151.4 40.0 16.0 45.5 Steel

7.3L DVCT PFI V8 (158" & 176") S TM 208.2 55.0 22.0 65.8 Steel

E-450 Super Duty Cutaway 7.3L DVCT PFI V8 (158" & 176") O TH 151.4 40.0 16.0 45.5 Steel

7.3L DVCT PFI V8 (158" & 176") S TM 208.2 55.0 22.0 65.8 Steel

Wide Frame Pickups  (4X2 & 4X4)

- Long Pickup Box (Includes Pickup Box Deletes)

Reg Cab  142" S TT 130.6 34.5 13.8 35.4 Plastic

Reg Cab  142" DIESEL ONLY S TV 111.3 29.4 11.8 31.3 Plastic

Super Cab  164" S TT 130.6 34.5 13.8 35.4 Plastic

Super Cab  164" DIESEL ONLY S TU 129.5 34.2 13.7 35.4 Plastic

Crew Cab  176" S TX 185.1 48.9 19.6 50.5 Plastic

Crew Cab  176"  DIESEL ONLY S TZ 181.3 47.9 19.2 50.5 Plastic

F-250 / F-350 - Short Pickup Box

Super Cab  148" S TT 130.6 34.5 13.8 35.4 Plastic

Super Cab  148" DIESEL ONLY S TV 111.3 29.4 11.8 31.3 Plastic

Crew Cab  160" S TT 130.6 34.5 13.8 35.4 Plastic

Crew Cab  160" DIESEL ONLY S TU 129.5 34.2 13.7 35.4 Plastic

F-350 - Narrow Frame Chassis Cabs  (4X2 & 4X4, Gas and Diesel)

Reg Cab  145" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Reg Cab  169" DRW ONLY S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Super Cab  168" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Crew Cab  179" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic
(2) 

 Standard w/SRW excluding Base Payload Pack AA3BE, Optional in lieu 

of standard otherwise.  Requires Diesel Engine for F350 DRW
(3) 

 Dual Tanks (SW + SY) - Diesel DRW ONLY.  

F-250 / F-350 / F450
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S=Standard
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USEABLE

40% FILL

Total Geometric 

Volume (Vessel 

volume calculated 

using CAD)

MODEL TYPE DESCRIPTION DRIVE
AVAIL-

ABILITY

TANK

CODE
Liters

US

Gallons

US

Gallons

US

Gallons

TANK

MATERIAL

USEABLE FUEL

TANK CAPACITY

F-450 / F-550 / F-600 DRW

Reg Cab  145" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Reg Cab  169" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Reg Cab  193" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Reg. Cab  205" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Super Cab  168" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Crew Cab  179" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

Crew Cab  203" S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic

S SW 151.4 40.0 16.0 43.8 Plastic

O SX(2) 100.7 26.6 10.6 28.3 Plastic

O SZ(3) 253.6 67.0 26.8 72.1 Plastic
(2) 

 Optional in lieu of Standard w/DRW.  
(3) 

 Dual Tanks (SW + SY) - Diesel DRW ONLY.   

Motor Home Super Duty Class A Motor Home (Stripped Chassis) S N/A 308.5 81.5 32.6 97.0 Steel

Step Van S N/A 151.4 40.0 16.0 45.8 Steel

F-650/F-750 Small Capacity Gas (F-650/F-750) S N/A 178.7 47.2 18.9 53.1 Steel

Large Capacity Gas (F-650/F-750) O N/A 224.5 59.3 23.7 66.7 Steel

Large Capacity Gas U-Haul (F-650 only) S N/A 219.6 58.0 23.2 66.9 Steel

Small Capacity Diesel (F-650/F-750) S N/A (1) 177.5 46.9 18.8 54.2 Aluminum

Medium Capacity Diesel (F-650/F-750) O N/A 200.6 53.0 21.2 58.4 Aluminum

Large Capacity Diesel (F-650/F-750) O N/A (1) 229.0 60.5 24.2 69.7 Aluminum

(1)  Dual Tanks (available in LWB only, Diesel Only)) 
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 2021 MY Fuel Tank Temperature Profiles   

2.0L GDI Transit Connect MFMXT02.02NP

2.0L GDI FFV Transit Connect FFV MFMXT02.02MI

2.5L Transit Connect / Transit Connect USPS Series MFMXT02.52NG

2.7L GTPFDI F-150 MFMXT02.73JK

3.3L PFDI FFV F-150 FFV MFMXT03.33DU

3.5L GTPFDI F-150 / F-150 Police Responder MFMXT03.54JK

3.5L GTPFDI F-150 Raptor MFMXT03.54JM

3.5L GTPFDI F-150 Raptor (37 inch tire) MFMXT03.57AT

 5.0L PFDI FFV F-150 FFV MFMXT05.03DP

3.5L GTPFDI Expedition / Expedition Max / Navigator / Navigator L MFMXT03.54HF

1.0L GTDI EcoSport MFMXT01.01B7

2.0L GDI EcoSport MFMXT02.01B2

2.3L GTDI Mustang / Mustang High Output MFMXV02.3VJY

5.0L PFDI Mustang GT / Mustang Feature Car MFMXV05.0VKN

5.2L SC Mustang GT500 MFMXV05.2VEZ

2.0L GTDI Edge / Nautilus MFMXT02.02JU

2.7L GTDI Edge ST / Nautilus MFMXT02.72JQ

Ranger MFMXT02.33ME

Ranger Tremor MFMXT02.3X4T

Ranger Chassis Cab MFMXT02.33MC

2.3L GTDI Explorer MFMXT02.33U1

3.0L GTDI Explorer / Explorer ST / Police Interceptor Utility / Aviator MFMXT03.03U2

3.3L PFDI Explorer / Police Interceptor Utility MFMXT03.33U3

3.3L PFDI FHEV Explorer FHEV / Police Interceptor Utility FHEV MFMXT03.33F1

3.0L GTDI PHEV Aviator PHEV MFMXT03.03P1

Transit MDPV AWD (Complete) MFMXT03.55HM

Transit >10K RWD MFMXD03.57BG

Transit ≤10K AWD MFMXD03.56BG

Transit ≤10K RWD MFMXD03.56BZ

Transit >10K AWD MFMXD03.57BZ

1.5L GTPFDI Escape / Bronco Sport MFMXT01.52X1

2.0L GTDI Escape / Corsair / Bronco Sport MFMXT02.02Y1

2.3L GTDI Corsair MFMXT02.32Z1

F Series Super Duty 8.5-10k Complete & Box Delete MFMXD06.26BC

F Series Super Duty 8.5-10k Incomplete MFMXD06.26CH

F Series Super Duty 10-14k Complete & Box Delete MFMXD06.27BC

F Series Super Duty 10-14k Incomplete MFMXD06.27CH

F Series Super Duty 8.5-10k Complete MFMXD07.363H

F Series Super Duty 10-14k Complete MFMXD07.373K

F Series Super Duty 10-14k Incomplete MFMXE07.3BWU

F Series Super Duty >14k Incomplete / F59 Step Van >14k Incomplete MFMXE07.3BW7

18013 111.1 15.0 2.5L FHEV Escape FHEV MFMXT02.52F1

Econoline ≤14k MFMXE07.3BWU

Econoline FFV ≤14k MFMXE07.3BV2

Econoline >14k MFMXE07.3BW7

Econoline FFV >14k MFMXE07.3BX4

F-650 / F-750 MFMXE07.3BW7

Motorhome MFMXE07.3BW7

18016 116.4 15.5 3.5L GTPFDI Ford GT MFMXV03.5VGT

Escape PHEV MFMXT02.52P1

Corsair PHEV MFMXT02.53CE

19005 106.3 32.5 3.5L GTDI FHEV F-150 FHEV MFMXT03.51F1

2.3L GTDI Bronco MFMXT02.31EM

2.7L GTDI Bronco MFMXT02.72V6

Footnote: 

13.8118.6

18003

109.7 19.0

21.4112.4

2) For 2004CY testing and beyond, the following suffixes, positions 5 - 8 in the FTTP profile name,  correspond to the following subsequent test facilities: DTF [000 - 299] and Arizona [300 - 599]

16012

20.0107.518001

18.5116.317008

3.5L PFDI

3.5L GTDI

16013 115.1 16.1

34.0110.4

18004

Product CoverageFTTP Testing Information

Certification Test

Group(s)                                   
Profile #²

Ending Fuel 

Temp

(°F)

Tank 

Capacity as 

Tested for 

FTTP

(Gallons)

Engine Size

(Liters)
Vehicle Model Name

40.0113.018014

6.2L FFV

15.8115.3

18012

15.8121.018011

18005 117.9 24.7

16007 112.1 23.9

7.3L

TBDTBD200##

19002 104.3 12.0 2.5L PHEV

14010

18015 109.7 47.2 7.3L

2.3L GTDI  

7.3L
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FTTP Graphic for Filename: 14010

2017 MY Ford Transit Connect 2.5L FFV 

Test conducted at DTF on  07/15/14 at  10:47:25 AM 

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 14010

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.2

181 26.5 95.4

241 56.5 95.6

301 48.1 95.9

361 32.1 96.1

421 21.7 96.4

481 35.1 96.6

541 25.0 96.9

601 22.4 97.2

661 26.1 97.4

721 9.0 97.7

781 28.3 97.9

841 20.1 98.2

901 26.5 98.5

961 8.6 98.7

1021 1.0 99.0

1081 12.3 99.3

1141 24.6 99.6

1201 12.0 99.9

1261 8.0 100.1

1321 0.0 100.4

1381 0.0 100.6

1441 0.0 101.0

1501 0.0 101.2

1561 5.6 101.5

1621 9.9 101.8

1681 1.3 102.1

1741 0.0 102.4

1801 8.6 102.7

1861 0.0 103.1

1921 15.8 103.4

1981 0.0 103.7

2041 27.3 104.1

2101 0.0 104.4

2161 10.2 104.8

2221 10.6 105.1

2281 2.9 105.4

2341 0.0 105.8

2401 10.4 106.1

2461 0.0 106.4

2521 15.3 106.8

2581 0.0 107.2

2641 26.7 107.5

2701 0.0 107.8

2761 0.0 108.2

2821 0.0 108.5

2881 24.8 108.9

2941 0.0 109.2

3001 17.2 109.5

3061 56.5 109.9

3121 42.6 110.2

3181 34.9 110.5

3241 5.2 110.8

3301 35.0 111.1

3361 16.5 111.4

3421 23.7 111.6

3481 26.5 111.9

3541 0.5 112.2

3601 28.5 112.5

3661 23.2 112.8

3721 26.2 113.0

3781 20.0 113.2

3841 0.0 113.5

3901 9.1 113.8

3961 16.0 114.0

4021 13.1 114.1

4081 7.6 114.4

4141 0.0 114.7

4201 0.0 114.9

4261 0.0 115.1

4308 0.0 115.3
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FTTP Graphic for Filename: 16007

2018 MY Ford F-150 3.5L GTPFDI

Test conducted at DTF on 09/13/16 at 10:11:21 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 16007

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.2

181 26.5 95.4

241 56.5 95.6

301 48.1 95.7

361 32.1 96.0

421 21.7 96.2

481 35.1 96.5

541 25.0 96.8

601 22.4 97.1

661 26.1 97.4

721 9.0 97.8

781 28.3 98.1

841 20.1 98.4

901 26.5 98.6

961 8.6 98.9

1021 1.0 99.2

1081 12.3 99.4

1141 24.6 99.7

1201 12.0 100.0

1261 8.0 100.3

1321 0.0 100.6

1381 0.0 101.0

1441 0.0 101.2

1501 0.0 101.5

1561 5.6 101.8

1621 9.9 102.1

1681 1.3 102.4

1741 0.0 102.7

1801 8.0 103.0

1861 0.0 103.3

1921 15.5 103.6

1981 0.0 103.9

2041 27.4 104.2

2101 0.0 104.5

2161 9.3 104.8

2221 10.5 105.1

2281 2.6 105.4

2341 0.0 105.7

2401 10.0 106.0

2461 0.0 106.2

2521 15.4 106.5

2581 0.0 106.8

2641 26.8 107.1

2701 0.0 107.4

2761 0.0 107.6

2821 0.0 108.1

2881 24.8 108.3

2941 0.0 108.6

3001 17.4 108.9

3061 56.5 109.2

3121 42.4 109.3

3181 34.9 109.5

3241 4.5 109.7

3301 35.0 109.8

3361 15.8 110.0

3421 24.0 110.1

3481 26.4 110.3

3541 0.5 110.4

3601 28.5 110.6

3661 23.4 110.8

3721 26.1 110.9

3781 20.2 111.1

3841 0.0 111.1

3901 9.0 111.2

3961 15.6 111.3

4021 13.1 111.5

4081 7.8 111.6

4141 0.0 111.7

4201 0.0 111.9

4261 0.0 112.0

4308 0.0 112.1
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FTTP Graphic for Filename: 16012

2018 MY Ford EcoSport 2.0L

Test conducted at DTF on 12/08/16 at 10:16:02 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 16012

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.3

181 26.5 95.6

241 56.5 95.8

301 48.1 96.1

361 32.1 96.6

421 21.7 97.0

481 35.1 97.3

541 25.0 97.8

601 22.4 98.2

661 26.1 98.6

721 9.0 98.9

781 28.3 99.2

841 20.1 99.7

901 26.5 100.0

961 8.6 100.4

1021 1.0 100.8

1081 12.3 101.1

1141 24.6 101.5

1201 12.0 101.8

1261 8.0 102.2

1321 0.0 102.5

1381 0.0 102.9

1441 0.0 103.2

1501 0.0 103.5

1561 5.6 103.8

1621 9.9 104.1

1681 1.3 104.5

1741 0.0 104.8

1801 8.0 105.2

1861 0.0 105.5

1921 15.5 105.8

1981 0.0 106.1

2041 27.4 106.5

2101 0.0 106.8

2161 9.3 107.2

2221 10.5 107.5

2281 2.6 107.8

2341 0.0 108.2

2401 10.0 108.6

2461 0.0 108.9

2521 15.4 109.2

2581 0.0 109.6

2641 26.8 109.9

2701 0.0 110.2

2761 0.0 110.6

2821 0.0 110.9

2881 24.8 111.2

2941 0.0 111.5

3001 17.4 111.8

3061 56.5 112.1

3121 42.4 112.5

3181 34.9 112.7

3241 4.5 113.0

3301 35.0 113.2

3361 15.8 113.5

3421 24.0 113.8

3481 26.4 114.2

3541 0.5 114.6

3601 28.5 114.9

3661 23.4 115.3

3721 26.1 115.6

3781 20.2 115.9

3841 0.0 116.2

3901 9.0 116.5

3961 15.6 116.7

4021 13.1 117.1

4081 7.8 117.4

4141 0.0 117.7

4201 0.0 118.1

4261 0.0 118.4

4308 0.0 118.6
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FTTP Graphic for Filename: 16013

2018 MY Ford Mustang 5.0L

Test conducted at DTF on 12/13/16 at 10:03:43 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 16013

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.2

181 26.5 95.4

241 56.5 95.7

301 48.1 95.9

361 32.1 96.4

421 21.7 96.7

481 35.1 97.0

541 25.0 97.4

601 22.4 97.7

661 26.1 98.1

721 9.0 98.5

781 28.3 98.8

841 20.1 99.2

901 26.5 99.5

961 8.6 99.8

1021 1.0 100.1

1081 12.3 100.4

1141 24.6 100.7

1201 12.0 101.0

1261 8.0 101.3

1321 0.0 101.5

1381 0.0 101.7

1441 0.0 101.9

1501 0.0 102.3

1561 5.6 102.5

1621 9.9 102.8

1681 1.3 103.1

1741 0.0 103.4

1801 8.0 103.7

1861 0.0 103.9

1921 15.5 104.3

1981 0.0 104.5

2041 27.4 104.8

2101 0.0 105.1

2161 9.3 105.4

2221 10.5 105.7

2281 2.6 106.0

2341 0.0 106.3

2401 10.0 106.5

2461 0.0 106.8

2521 15.4 107.1

2581 0.0 107.4

2641 26.8 107.7

2701 0.0 108.0

2761 0.0 108.3

2821 0.0 108.7

2881 24.8 108.9

2941 0.0 109.1

3001 17.4 109.4

3061 56.5 109.6

3121 42.4 109.9

3181 34.9 110.2

3241 4.5 110.4

3301 35.0 110.7

3361 15.8 111.0

3421 24.0 111.2

3481 26.4 111.5

3541 0.5 111.8

3601 28.5 112.0

3661 23.4 112.2

3721 26.1 112.5

3781 20.2 112.8

3841 0.0 113.0

3901 9.0 113.3

3961 15.6 113.5

4021 13.1 113.8

4081 7.8 114.0

4141 0.0 114.3

4201 0.0 114.6

4261 0.0 114.9

4308 0.0 115.1
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FTTP Graphic for Filename: 17008

2019 MY Ford Edge Sport AWD 2.7L GTDI 

Test conducted at DTF on 10/25/17 at 12:58:33 PM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 17008

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.3

181 26.5 95.5

241 56.5 95.8

301 48.1 96.0

361 32.1 96.3

421 21.7 96.6

481 35.1 96.8

541 25.0 97.1

601 22.4 97.4

661 26.1 97.8

721 9.0 98.1

781 28.3 98.4

841 20.1 98.7

901 26.5 99.0

961 8.6 99.3

1021 1.0 99.6

1081 12.3 99.9

1141 24.6 100.2

1201 12.0 100.6

1261 8.0 100.8

1321 0.0 101.2

1381 0.0 101.5

1441 0.0 101.7

1501 0.0 102.1

1561 5.6 102.3

1621 9.9 102.7

1681 1.3 103.0

1741 0.0 103.3

1801 8.0 103.6

1861 0.0 104.0

1921 15.5 104.3

1981 0.0 104.6

2041 27.4 105.0

2101 0.0 105.4

2161 9.3 105.7

2221 10.5 106.1

2281 2.6 106.4

2341 0.0 106.8

2401 10.0 107.2

2461 0.0 107.5

2521 15.4 107.9

2581 0.0 108.3

2641 26.8 108.6

2701 0.0 108.9

2761 0.0 109.3

2821 0.0 109.7

2881 24.8 110.0

2941 0.0 110.4

3001 17.4 110.7

3061 56.5 111.0

3121 42.4 111.3

3181 34.9 111.5

3241 4.5 111.7

3301 35.0 112.0

3361 15.8 112.2

3421 24.0 112.5

3481 26.4 112.7

3541 0.5 113.0

3601 28.5 113.3

3661 23.4 113.6

3721 26.1 113.8

3781 20.2 114.0

3841 0.0 114.3

3901 9.0 114.6

3961 15.6 114.8

4021 13.1 115.0

4081 7.8 115.2

4141 0.0 115.5

4201 0.0 115.8

4261 0.0 116.1

4308 0.0 116.3
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FTTP Graphic for Filename: 18001

2019 MY Ford Ranger 2.3L GTDI - Vehicle # 311W347

Test conducted at DTF on 02/22/18 at 10:19:09 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18001

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.1

181 26.5 95.3

241 56.5 95.5

301 48.1 95.8

361 32.1 96.1

421 21.7 96.3

481 35.1 96.5

541 25.0 96.9

601 22.4 97.3

661 26.1 97.6

721 9.0 97.9

781 28.3 98.1

841 20.1 98.4

901 26.5 98.7

961 8.6 99.2

1021 1.0 99.5

1081 12.3 99.8

1141 24.6 100.0

1201 12.0 100.2

1261 8.0 100.5

1321 0.0 100.7

1381 0.0 100.9

1441 0.0 101.2

1501 0.0 101.4

1561 5.6 101.5

1621 9.9 101.6

1681 1.3 101.8

1741 0.0 102.0

1801 8.0 102.2

1861 0.0 102.5

1921 15.5 102.7

1981 0.0 102.8

2041 27.4 102.9

2101 0.0 103.2

2161 9.3 103.3

2221 10.5 103.4

2281 2.6 103.7

2341 0.0 103.9

2401 10.0 104.1

2461 0.0 104.4

2521 15.4 104.4

2581 0.0 104.7

2641 26.8 104.8

2701 0.0 105.0

2761 0.0 105.2

2821 0.0 105.4

2881 24.8 105.3

2941 0.0 105.6

3001 17.4 105.8

3061 56.5 105.9

3121 42.4 106.2

3181 34.9 106.2

3241 4.5 106.4

3301 35.0 106.5

3361 15.8 106.6

3421 24.0 106.7

3481 26.4 106.8

3541 0.5 107.0

3601 28.5 106.9

3661 23.4 107.0

3721 26.1 107.1

3781 20.2 107.2

3841 0.0 107.2

3901 9.0 107.1

3961 15.6 107.2

4021 13.1 107.3

4081 7.8 107.3

4141 0.0 107.3

4201 0.0 107.4

4261 0.0 107.5

4308 0.0 107.5

Revised: 02/20/2020 12.02.02.00-2 2021 Common Section

Ford Motor Company



Revised: 02/20/2020

Section 12.02.02.00-2

Page 13 of 34

2021 Common Section

Ford Motor Company

0

10

20

30

40

50

60

70

80

90

100

90

95

100

105

110

115

120

125

130

135

140

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000

S
p

e
e
d

 (
M

il
e
s
 /
 H

o
u

r)

F
u

e
l 
T

e
m

p
e
ra

tu
re

 (
°F

)

Time (seconds)

FTTP Graphic for Filename: 18003

2020 MY Ford Explorer 3.0L GTDI - Vehicle # 311W612

Test conducted at DTF on 05/08/18 at 11:08:50 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18003

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.1

181 26.5 95.3

241 56.5 95.5

301 48.1 95.7

361 32.1 95.9

421 21.7 96.2

481 35.1 96.4

541 25.0 96.6

601 22.4 96.9

661 26.1 97.2

721 9.0 97.4

781 28.3 97.7

841 20.1 97.9

901 26.5 98.2

961 8.6 98.5

1021 1.0 98.7

1081 12.3 98.9

1141 24.6 99.1

1201 12.0 99.4

1261 8.0 99.6

1321 0.0 99.9

1381 0.0 100.1

1441 0.0 100.3

1501 0.0 100.5

1561 5.6 100.8

1621 9.9 101.0

1681 1.3 101.2

1741 0.0 101.5

1801 8.0 101.7

1861 0.0 102.0

1921 15.5 102.3

1981 0.0 102.6

2041 27.4 102.8

2101 0.0 103.1

2161 9.3 103.4

2221 10.5 103.7

2281 2.6 103.9

2341 0.0 104.2

2401 10.0 104.5

2461 0.0 104.8

2521 15.4 105.1

2581 0.0 105.5

2641 26.8 105.7

2701 0.0 106.1

2761 0.0 106.3

2821 0.0 106.6

2881 24.8 106.8

2941 0.0 107.2

3001 17.4 107.4

3061 56.5 107.8

3121 42.4 108.2

3181 34.9 108.4

3241 4.5 108.5

3301 35.0 108.7

3361 15.8 109.0

3421 24.0 109.2

3481 26.4 109.4

3541 0.5 109.6

3601 28.5 109.8

3661 23.4 110.1

3721 26.1 110.3

3781 20.2 110.5

3841 0.0 110.7

3901 9.0 110.9

3961 15.6 111.0

4021 13.1 111.2

4081 7.8 111.6

4141 0.0 111.7

4201 0.0 111.9

4261 0.0 112.2

4308 0.0 112.4
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FTTP Graphic for Filename: 18004

2020 MY Ford Explorer 3.3L FHEV - Vehicle # 311W509

Test conducted at DTF on 05/23/18 at 11:41:02 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18004

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.2

181 26.5 95.3

241 56.5 95.5

301 48.1 95.7

361 32.1 95.9

421 21.7 96.1

481 35.1 96.3

541 25.0 96.5

601 22.4 96.7

661 26.1 97.0

721 9.0 97.2

781 28.3 97.5

841 20.1 97.7

901 26.5 97.9

961 8.6 98.1

1021 1.0 98.4

1081 12.3 98.6

1141 24.6 98.8

1201 12.0 99.0

1261 8.0 99.2

1321 0.0 99.4

1381 0.0 99.6

1441 0.0 99.8

1501 0.0 100.0

1561 5.6 100.2

1621 9.9 100.3

1681 1.3 100.6

1741 0.0 100.7

1801 8.0 101.0

1861 0.0 101.2

1921 15.5 101.4

1981 0.0 101.6

2041 27.4 101.8

2101 0.0 102.0

2161 9.3 102.2

2221 10.5 102.4

2281 2.6 102.6

2341 0.0 102.9

2401 10.0 103.1

2461 0.0 103.4

2521 15.4 103.6

2581 0.0 103.8

2641 26.8 104.0

2701 0.0 104.3

2761 0.0 104.5

2821 0.0 104.7

2881 24.8 104.9

2941 0.0 105.1

3001 17.4 105.4

3061 56.5 105.6

3121 42.4 105.9

3181 34.9 106.1

3241 4.5 106.3

3301 35.0 106.5

3361 15.8 106.8

3421 24.0 107.0

3481 26.4 107.1

3541 0.5 107.3

3601 28.5 107.5

3661 23.4 107.7

3721 26.1 107.9

3781 20.2 108.1

3841 0.0 108.3

3901 9.0 108.5

3961 15.6 108.7

4021 13.1 108.8

4081 7.8 109.0

4141 0.0 109.2

4201 0.0 109.4

4261 0.0 109.5

4308 0.0 109.7
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FTTP Graphic for Filename: 18005

2020 MY Ford Transit 3.5L PFDI - Vehicle # 311W235

Test conducted at DTF on 05/25/18 at 10:08:46 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18005

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.1

181 26.5 95.2

241 56.5 95.4

301 48.1 95.6

361 32.1 95.8

421 21.7 96.1

481 35.1 96.5

541 25.0 96.8

601 22.4 97.2

661 26.1 97.5

721 9.0 98.0

781 28.3 98.2

841 20.1 98.8

901 26.5 99.1

961 8.6 99.5

1021 1.0 99.9

1081 12.3 100.2

1141 24.6 100.6

1201 12.0 100.8

1261 8.0 101.2

1321 0.0 101.6

1381 0.0 102.0

1441 0.0 102.4

1501 0.0 102.9

1561 5.6 103.2

1621 9.9 103.7

1681 1.3 104.0

1741 0.0 104.3

1801 8.0 104.6

1861 0.0 105.0

1921 15.5 105.4

1981 0.0 105.8

2041 27.4 105.9

2101 0.0 106.4

2161 9.3 106.6

2221 10.5 106.9

2281 2.6 107.3

2341 0.0 107.6

2401 10.0 107.9

2461 0.0 108.3

2521 15.4 108.7

2581 0.0 109.0

2641 26.8 109.2

2701 0.0 109.7

2761 0.0 110.1

2821 0.0 110.4

2881 24.8 110.4

2941 0.0 110.7

3001 17.4 111.0

3061 56.5 111.4

3121 42.4 111.6

3181 34.9 111.7

3241 4.5 112.0

3301 35.0 112.3

3361 15.8 112.7

3421 24.0 113.1

3481 26.4 113.5

3541 0.5 113.7

3601 28.5 114.0

3661 23.4 114.6

3721 26.1 115.1

3781 20.2 115.0

3841 0.0 115.3

3901 9.0 115.6

3961 15.6 115.9

4021 13.1 116.0

4081 7.8 116.4

4141 0.0 116.7

4201 0.0 117.0

4261 0.0 117.6

4308 0.0 117.9
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FTTP Graphic for Filename: 18011

2020 MY Ford Escape 2.0L GTDI - Vehicle # 313W456

Test conducted at DTF on 09/25/18 at 03:14:26 PM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18011

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.3

121 8.8 95.4

181 26.5 95.8

241 56.5 96.2

301 48.1 96.4

361 32.1 96.9

421 21.7 97.3

481 35.1 97.7

541 25.0 98.0

601 22.4 98.5

661 26.1 98.8

721 9.0 99.2

781 28.3 99.5

841 20.1 99.8

901 26.5 100.2

961 8.6 100.5

1021 1.0 100.9

1081 12.3 101.3

1141 24.6 101.6

1201 12.0 102.0

1261 8.0 102.3

1321 0.0 102.7

1381 0.0 103.1

1441 0.0 103.4

1501 0.0 103.8

1561 5.6 104.2

1621 9.9 104.5

1681 1.3 105.0

1741 0.0 105.3

1801 8.0 105.7

1861 0.0 106.0

1921 15.5 106.4

1981 0.0 107.0

2041 27.4 107.2

2101 0.0 107.7

2161 9.3 108.1

2221 10.5 108.5

2281 2.6 108.9

2341 0.0 109.3

2401 10.0 109.8

2461 0.0 110.2

2521 15.4 110.6

2581 0.0 111.1

2641 26.8 111.5

2701 0.0 111.9

2761 0.0 112.3

2821 0.0 112.6

2881 24.8 113.0

2941 0.0 113.4

3001 17.4 113.8

3061 56.5 114.0

3121 42.4 114.4

3181 34.9 114.7

3241 4.5 115.1

3301 35.0 115.5

3361 15.8 115.8

3421 24.0 116.2

3481 26.4 116.6

3541 0.5 116.9

3601 28.5 117.3

3661 23.4 117.7

3721 26.1 118.0

3781 20.2 118.4

3841 0.0 118.7

3901 9.0 119.0

3961 15.6 119.3

4021 13.1 119.6

4081 7.8 119.9

4141 0.0 120.2

4201 0.0 120.5

4261 0.0 120.7

4308 0.0 121.0
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FTTP Graphic for Filename: 18012

2020 MY Ford F250 7.3L - Vehicle # 313W905

Test conducted at DTF on 10/03/18 at 08:39:58 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18012

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.0

181 26.5 95.1

241 56.5 95.3

301 48.1 95.6

361 32.1 95.7

421 21.7 96.1

481 35.1 96.4

541 25.0 96.8

601 22.4 96.9

661 26.1 97.2

721 9.0 97.4

781 28.3 97.8

841 20.1 98.0

901 26.5 98.3

961 8.6 98.6

1021 1.0 98.7

1081 12.3 99.1

1141 24.6 99.3

1201 12.0 99.6

1261 8.0 99.7

1321 0.0 100.0

1381 0.0 100.2

1441 0.0 100.2

1501 0.0 100.5

1561 5.6 100.7

1621 9.9 101.0

1681 1.3 101.3

1741 0.0 101.6

1801 8.0 101.9

1861 0.0 102.0

1921 15.5 102.1

1981 0.0 102.3

2041 27.4 102.7

2101 0.0 102.9

2161 9.3 102.9

2221 10.5 103.3

2281 2.6 103.6

2341 0.0 103.9

2401 10.0 104.0

2461 0.0 104.2

2521 15.4 104.4

2581 0.0 104.7

2641 26.8 104.9

2701 0.0 105.0

2761 0.0 105.3

2821 0.0 105.4

2881 24.8 105.7

2941 0.0 105.9

3001 17.4 106.1

3061 56.5 106.6

3121 42.4 107.0

3181 34.9 106.9

3241 4.5 107.2

3301 35.0 107.5

3361 15.8 107.4

3421 24.0 107.7

3481 26.4 107.9

3541 0.5 108.1

3601 28.5 108.4

3661 23.4 108.7

3721 26.1 108.9

3781 20.2 109.0

3841 0.0 109.2

3901 9.0 109.3

3961 15.6 109.5

4021 13.1 109.6

4081 7.8 109.8

4141 0.0 110.0

4201 0.0 110.2

4261 0.0 110.3

4308 0.0 110.4
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FTTP Graphic for Filename: 18013

2020 MY Ford CX482 2.5L - Vehicle # 313W523

Test conducted at DTF on 10/10/18 at 12:41:07 PM 

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18013

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.2

121 8.8 95.4

181 26.5 95.5

241 56.5 95.6

301 48.1 95.8

361 32.1 95.9

421 21.7 96.3

481 35.1 96.6

541 25.0 96.7

601 22.4 97.0

661 26.1 97.2

721 9.0 97.5

781 28.3 97.8

841 20.1 98.1

901 26.5 98.4

961 8.6 98.7

1021 1.0 99.0

1081 12.3 99.2

1141 24.6 99.3

1201 12.0 99.6

1261 8.0 99.8

1321 0.0 100.0

1381 0.0 100.2

1441 0.0 100.5

1501 0.0 100.6

1561 5.6 100.8

1621 9.9 101.1

1681 1.3 101.3

1741 0.0 101.6

1801 8.0 101.7

1861 0.0 101.9

1921 15.5 102.3

1981 0.0 102.5

2041 27.4 102.8

2101 0.0 103.0

2161 9.3 103.4

2221 10.5 103.5

2281 2.6 103.6

2341 0.0 104.0

2401 10.0 104.1

2461 0.0 104.3

2521 15.4 104.5

2581 0.0 104.7

2641 26.8 105.0

2701 0.0 105.2

2761 0.0 105.6

2821 0.0 105.7

2881 24.8 106.0

2941 0.0 106.3

3001 17.4 106.6

3061 56.5 106.8

3121 42.4 107.0

3181 34.9 107.3

3241 4.5 107.5

3301 35.0 107.8

3361 15.8 108.0

3421 24.0 108.3

3481 26.4 108.5

3541 0.5 108.7

3601 28.5 108.9

3661 23.4 109.1

3721 26.1 109.3

3781 20.2 109.5

3841 0.0 109.7

3901 9.0 109.9

3961 15.6 110.1

4021 13.1 110.2

4081 7.8 110.4

4141 0.0 110.5

4201 0.0 110.8

4261 0.0 110.9

4308 0.0 111.1
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FTTP Graphic for Filename: 18014

2020 MY Ford VN127 7.3L - Vehicle # 516W852

Test conducted at DTF on 11/07/18 at 12:36:40 PM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18014

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.4

181 26.5 95.7

241 56.5 96.1

301 48.1 96.5

361 32.1 97.0

421 21.7 97.5

481 35.1 98.1

541 25.0 98.5

601 22.4 98.9

661 26.1 99.2

721 9.0 99.6

781 28.3 100.0

841 20.1 100.3

901 26.5 100.7

961 8.6 101.2

1021 1.0 101.6

1081 12.3 102.0

1141 24.6 102.3

1201 12.0 102.7

1261 8.0 102.9

1321 0.0 103.2

1381 0.0 103.6

1441 0.0 103.8

1501 0.0 104.1

1561 5.6 104.2

1621 9.9 104.4

1681 1.3 104.5

1741 0.0 104.8

1801 8.0 104.9

1861 0.0 105.2

1921 15.5 105.3

1981 0.0 105.5

2041 27.4 105.7

2101 0.0 105.9

2161 9.3 106.0

2221 10.5 106.3

2281 2.6 106.4

2341 0.0 106.7

2401 10.0 106.9

2461 0.0 107.1

2521 15.4 107.2

2581 0.0 107.5

2641 26.8 107.6

2701 0.0 107.8

2761 0.0 107.9

2821 0.0 108.2

2881 24.8 108.2

2941 0.0 108.4

3001 17.4 108.8

3061 56.5 109.0

3121 42.4 109.2

3181 34.9 109.6

3241 4.5 109.9

3301 35.0 110.1

3361 15.8 110.3

3421 24.0 110.6

3481 26.4 110.7

3541 0.5 110.9

3601 28.5 111.0

3661 23.4 111.2

3721 26.1 111.4

3781 20.2 111.6

3841 0.0 111.8

3901 9.0 112.0

3961 15.6 112.2

4021 13.1 112.3

4081 7.8 112.5

4141 0.0 112.6

4201 0.0 112.8

4261 0.0 112.9

4308 0.0 113.0
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FTTP Graphic for Filename: 18015

2020 MY Ford H567 7.3L - Vehicle # 313W591

Test conducted at DTF on 12/12/18 at 11:33:10 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18015

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.2

181 26.5 95.4

241 56.5 95.5

301 48.1 95.9

361 32.1 96.0

421 21.7 96.4

481 35.1 96.8

541 25.0 97.0

601 22.4 97.3

661 26.1 97.4

721 9.0 97.7

781 28.3 98.0

841 20.1 98.1

901 26.5 98.4

961 8.6 98.7

1021 1.0 99.0

1081 12.3 99.1

1141 24.6 99.4

1201 12.0 99.6

1261 8.0 99.9

1321 0.0 100.1

1381 0.0 100.3

1441 0.0 100.6

1501 0.0 100.8

1561 5.6 101.0

1621 9.9 101.2

1681 1.3 101.4

1741 0.0 101.6

1801 8.0 101.8

1861 0.0 102.1

1921 15.5 102.3

1981 0.0 102.4

2041 27.4 102.6

2101 0.0 102.8

2161 9.3 103.1

2221 10.5 103.2

2281 2.6 103.5

2341 0.0 103.6

2401 10.0 103.9

2461 0.0 104.1

2521 15.4 104.3

2581 0.0 104.5

2641 26.8 104.7

2701 0.0 104.9

2761 0.0 105.1

2821 0.0 105.3

2881 24.8 105.4

2941 0.0 105.6

3001 17.4 105.8

3061 56.5 106.1

3121 42.4 106.4

3181 34.9 106.5

3241 4.5 106.9

3301 35.0 107.0

3361 15.8 107.3

3421 24.0 107.4

3481 26.4 107.6

3541 0.5 107.8

3601 28.5 107.9

3661 23.4 108.1

3721 26.1 108.2

3781 20.2 108.3

3841 0.0 108.5

3901 9.0 108.7

3961 15.6 108.9

4021 13.1 108.9

4081 7.8 109.0

4141 0.0 109.2

4201 0.0 109.3

4261 0.0 109.6

4308 0.0 109.7
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FTTP Graphic for Filename: 18016

2020 MY Ford S922 3.5L - Vehicle # 301W534

Test conducted at DTF on 12/21/18 at 10:45:07 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 18016

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.1

121 8.8 95.4

181 26.5 95.7

241 56.5 96.1

301 48.1 96.6

361 32.1 97.0

421 21.7 97.5

481 35.1 97.8

541 25.0 98.0

601 22.4 98.3

661 26.1 98.5

721 9.0 98.7

781 28.3 98.9

841 20.1 99.2

901 26.5 99.4

961 8.6 99.8

1021 1.0 100.0

1081 12.3 100.3

1141 24.6 100.6

1201 12.0 100.8

1261 8.0 101.1

1321 0.0 101.3

1381 0.0 101.6

1441 0.0 101.9

1501 0.0 102.2

1561 5.6 102.5

1621 9.9 102.8

1681 1.3 103.1

1741 0.0 103.4

1801 8.0 103.7

1861 0.0 104.0

1921 15.5 104.3

1981 0.0 104.7

2041 27.4 105.0

2101 0.0 105.3

2161 9.3 105.6

2221 10.5 106.0

2281 2.6 106.3

2341 0.0 106.6

2401 10.0 106.9

2461 0.0 107.3

2521 15.4 107.6

2581 0.0 107.9

2641 26.8 108.2

2701 0.0 108.5

2761 0.0 108.8

2821 0.0 109.2

2881 24.8 109.5

2941 0.0 109.9

3001 17.4 110.2

3061 56.5 110.7

3121 42.4 111.0

3181 34.9 111.4

3241 4.5 111.8

3301 35.0 112.2

3361 15.8 112.4

3421 24.0 112.7

3481 26.4 113.0

3541 0.5 113.3

3601 28.5 113.5

3661 23.4 113.8

3721 26.1 114.0

3781 20.2 114.4

3841 0.0 114.6

3901 9.0 114.9

3961 15.6 115.2

4021 13.1 115.4

4081 7.8 115.6

4141 0.0 115.9

4201 0.0 116.1

4261 0.0 116.3

4308 0.0 116.4

Revised: 02/20/2020 12.02.02.00-2 2021 Common Section

Ford Motor Company



Revised: 02/20/2020

Section 12.02.02.00-2

Page 31 of 34

2021 Common Section

Ford Motor Company

0

10

20

30

40

50

60

70

80

90

100

90

95

100

105

110

115

120

125

130

135

140

0 400 800 1200 1600 2000 2400 2800 3200 3600 4000

S
p

e
e
d

 (
M

il
e
s
 /
 H

o
u

r)

F
u

e
l 
T

e
m

p
e
ra

tu
re

 (
°F

)

Time (seconds)

FTTP Graphic for Filename: 19002

2020 MY Ford CX483 2.5L - Vehicle # 313W720

Test conducted at DTF on 02/14/19 at 09:19:35 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 19002

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.2

121 8.8 95.1

181 26.5 95.3

241 56.5 95.5

301 48.1 95.6

361 32.1 95.6

421 21.7 95.8

481 35.1 95.8

541 25.0 95.8

601 22.4 95.8

661 26.1 95.9

721 9.0 95.9

781 28.3 95.9

841 20.1 96.0

901 26.5 96.0

961 8.6 96.1

1021 1.0 96.0

1081 12.3 96.0

1141 24.6 96.0

1201 12.0 96.0

1261 8.0 96.1

1321 0.0 96.2

1381 0.0 96.2

1441 0.0 96.3

1501 0.0 96.5

1561 5.6 96.6

1621 9.9 96.6

1681 1.3 96.7

1741 0.0 96.8

1801 8.0 96.9

1861 0.0 97.0

1921 15.5 97.1

1981 0.0 97.2

2041 27.4 97.3

2101 0.0 97.4

2161 9.3 97.7

2221 10.5 97.7

2281 2.6 97.9

2341 0.0 97.9

2401 10.0 98.0

2461 0.0 98.3

2521 15.4 98.3

2581 0.0 98.5

2641 26.8 98.7

2701 0.0 98.8

2761 0.0 99.0

2821 0.0 99.2

2881 24.8 99.2

2941 0.0 99.5

3001 17.4 99.6

3061 56.5 99.8

3121 42.4 100.2

3181 34.9 100.5

3241 4.5 100.7

3301 35.0 100.9

3361 15.8 101.2

3421 24.0 101.4

3481 26.4 101.7

3541 0.5 101.8

3601 28.5 102.1

3661 23.4 102.3

3721 26.1 102.5

3781 20.2 102.8

3841 0.0 102.9

3901 9.0 103.0

3961 15.6 103.3

4021 13.1 103.5

4081 7.8 103.7

4141 0.0 103.8

4201 0.0 103.9

4261 0.0 104.1

4308 0.0 104.3
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FTTP Graphic for Filename: 19005

2021 MY Ford P702 3.5L FHEV - Vehicle # 579W775

Test conducted at DTF on 10/09/19 at 11:33:09 AM

EPA Corrected Fuel FTTP Theoretical Drive Trace (MPH)



FTTP for Filename: 19005

Time Trace Speed EPA Fuel Temp

Sec MPH °F

1 0.0 95.0

61 24.9 95.0

121 8.8 95.0

181 26.5 95.3

241 56.5 95.5

301 48.1 95.2

361 32.1 95.6

421 21.7 95.7

481 35.1 95.9

541 25.0 96.1

601 22.4 96.3

661 26.1 96.6

721 9.0 97.0

781 28.3 97.3

841 20.1 97.6

901 26.5 97.8

961 8.6 97.9

1021 1.0 98.1

1081 12.3 98.3

1141 24.6 98.6

1201 12.0 98.9

1261 8.0 99.1

1321 0.0 99.2

1381 0.0 99.5

1441 0.0 99.7

1501 0.0 100.0

1561 5.6 100.2

1621 9.9 100.4

1681 1.3 100.4

1741 0.0 100.6

1801 8.0 100.8

1861 0.0 100.9

1921 15.5 101.1

1981 0.0 101.3

2041 27.4 101.3

2101 0.0 101.5

2161 9.3 101.6

2221 10.5 101.7

2281 2.6 101.7

2341 0.0 101.9

2401 10.0 102.0

2461 0.0 102.2

2521 15.4 102.3

2581 0.0 102.5

2641 26.8 102.5

2701 0.0 102.7

2761 0.0 102.6

2821 0.0 102.8

2881 24.8 103.0

2941 0.0 103.1

3001 17.4 103.3

3061 56.5 103.4

3121 42.4 103.5

3181 34.9 103.7

3241 4.5 103.6

3301 35.0 103.9

3361 15.8 104.1

3421 24.0 104.3

3481 26.4 104.4

3541 0.5 104.6

3601 28.5 104.7

3661 23.4 104.7

3721 26.1 104.9

3781 20.2 105.1

3841 0.0 105.3

3901 9.0 105.4

3961 15.6 105.6

4021 13.1 105.7

4081 7.8 105.8

4141 0.0 105.9

4201 0.0 106.0

4261 0.0 106.2

4308 0.0 106.3
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12.02.02.01 – Wind Tunnel FTTP Procedure 

• Please refer to the letter with subject “Request to Use Indoor Facility to Determine 
Running Loss Fuel Tank Temperature Profiles” from Dave Kulp (Ford Motor Company) 
to Thomas Ball (EPA) dated November 20, 1996 and Reviewed and Accepted on March 
21, 1997. 

• Please refer to the letter with subject “Indoor Facility to Determine Running Loss Fuel 
Tank Temperature Profiles (FTTPs)” from Dave Kulp (Ford Motor Company) to R.B. 
Summerfield (CARB) dated June 2, 1997. 

• Please refer to the letter with subject “Request to Use New Indoor Facility to Determine 
Fuel Tank Temperature Profiles” from Neil Whitbeck (Ford Motor Company) to E. A. 
Bontekoe (EPA) dated August 6, 2001 and Reviewed and Accepted on October 30, 2001. 

• Please refer to the letter with subject “New Indoor Facility to Determine Running Loss 
Fuel Tank Temperature Profiles (FTTPs)” from Dave Kulp (Ford Motor Company) to R. 
B. Summerfield (CARB) dated July 9, 2002. 

• Please refer to the letter with subject “Fuel Tank Temperature Profile (FTTP) Correlation 
Demonstration – Laboratory versus Track”  from Dennis Pawlak (Ford Motor Company) 
to M. Reineman (EPA) dated December 2, 2005 and Reviewed and Accepted on 
December 2, 2005. 

• Please refer to the letter with subject “Fuel Tank Temperature Profile (FTTP) Correlation 
Demonstration” from Neil Whitbeck (Ford Motor Company) to Joel Ball (EPA) dated 
February 18, 2015 and Reviewed and Accepted on February 20, 2015. 

• Please refer to the letter with subject “Fuel Tank Temperature Profile (FTTP) Correlation 
Demonstration” from Neil Whitbeck (Ford Motor Company) to Annette Hebert (CARB) 
dated March 10, 2015 and Reviewed and Accepted on March 25, 2015. 

• Please refer to the letter with subject “Fuel Tank Temperature Profile (FTTP) Correlation 
Demonstration (Node 6 Upgrade)” from Neil Whitbeck (Ford Motor Company) to Dan 
Cullen (EPA) dated December 5, 2016. 

• Please refer to the letter with subject “Fuel Tank Temperature Profile (FTTP) Correlation 
Demonstration (Node 6 Upgrade)” from Neil Whitbeck (Ford Motor Company) to 
Annette Hebert (CARB) dated December 5, 2016. 
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Program Vehicle Name Transmission Engine Conv. Dia. K-Factor Program Code CFDR

Torque 
Converter 

Designation

Nominal 
Torque Ratio

Nominal 
K

Front Wheel Drive lower upper lower upper

B299N Fiesta DPS6 1.6L TiVCT NA NA CQ 3.9 N CQ 390 N NA NA NA NA NA NA
B515 FWD EcoSport 6F15 1.0L GTDI (I3) 210 mm 390 W7 3.44 A W7 344 A 2.46 390 2.36 2.56 3042 3549

B515 AWD/FWD EcoSport 6F35 2.0L I4 10.93 229 W6 3.51 A W6 351 A 1.9 229 1.8 2 2658 2952

C520 FWD Escape 6F35 2.5L I4 10.93 213 W6 3.51 A W6 351 A 1.95 213 1.85 2.05 2499 2719

U502 FWD Explorer 6F35 2.3L I4 11.03 235 W6 3.51 F W6 351 F 1.9 231 1.8 2 2683 2977

U502 FWD Explorer 6F35 2.3L I4 11.03 235 W6 3.36 F W6 336 F 1.9 231 1.8 2 2683 2977

CD391  FWD Fusion 6F35 2.5L I4 10.93 213 W6 3.07 A W6 307 A 1.95 213 1.85 2.05 2499 2719
C520 FWD/AWD

D258 FWD
Escape/
Taurus 6F35 2.0L I4 11.03 235 W6 3.07 B W6 307 B 2 235 1.9 2.1 2572 2793

C520 FWD Escape 6F35 1.5L I4 10.5 234 W6 3.21 C W6 321 C 1.9 234 1.8 2 2588 2860

C520 AWD Escape 6F35 1.5L I4 10.5 234 W6 3.51 C W6 351 C 1.9 234 1.8 2 2588 2860

CD391/533 FWD Fusion/MKZ 6F35 2.0L I4 10.96 235 W6 3.21 D W6 321 D 1.94 235 1.84 2.03 2775 3066

CD391/533 AWD Fusion/MKZ 6F35 2.0L I4 10.96 235 W6 3.36 D W6 336 D 1.94 235 1.84 2.03 2775 3066

CD391 FWD Fusion 6F35 1.5L I4 10.5 265 W6 3.07 E W6 307 E 2.3 265 2.18 2.42 3078 3407

V408 FWD Transit Connect 6F35 2.5L I4 10.93 213 W6 3.51 A W6 351 A 1.95 213 1.85 2.05 2499 2719

CD539 FWD Edge 6F35 2.0L I4 10.96 235 W6 3.21 D W6 321 D 1.94 235 1.84 2.03 2775 3066

CD539 AWD Edge 6F35 2.0L I4 10.96 235 W6 3.36 D W6 336 D 1.94 235 1.84 2.03 2775 3066

C489 FWD MKC 6F35 2.0L I4 11.03 235 W6 3.36 B W6 336 B 2 235 1.9 2.1 2572 2793

C489 AWD MKC 6F35 2.0L I4 11.03 235 W6 3.51 B W6 351 B 2 235 1.9 2.1 2572 2793

C489 AWD MKC 6F35 2.3L I4 11.02 231 W6 3.51 F W6 351 F 1.9 231 1.8 2 2683 2977

D472 FWD MKT 6F50 3.7L TiVCT 9.7 160 WJ 3.16 D WJ 316 D 1.8 160 1.3 2.3 1560 2360

D258 FWD Taurus 6F50 3.5L TiVCT 9.7 160 WJ 2.77 D WJ 277 D 1.8 160 1.3 2.3 1560 2360

D258 FWD Taurus  6F50 3.5L TiVCT 9.7 160 WJ 3.16 D WJ 316 D 1.8 160 1.3 2.3 1560 2360

D258 FWD Taurus Police 6F50 3.5L TiVCT 9.7 160 WJ 3.16 D WJ 316 D 1.8 160 1.3 2.3 1560 2360

D258 AWD Taurus 6F50 3.5L TiVCT 9.7 160 WJ 3.39 D WJ 339 D 1.8 160 1.3 2.3 1560 2360

D258 AWD Taurus Police 6F50 3.5L TiVCT 9.7 160 WJ 3.39 D WJ 339 D 1.8 160 1.3 2.3 1560 2360

D544 FWD Continental 6F50 3.7L TiVCT 9.7 160 WJ 3.16 D WJ 316 D 1.8 160 1.3 2.3 1560 2360

Part 1 Code Stall Torque Ratio
Stall Speed 

RPM@Torque
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Program Vehicle Name Transmission Engine Conv. Dia. K-Factor Program Code CFDR

Torque 
Converter 

Designation

Nominal 
Torque Ratio

Nominal 
KPart 1 Code Stall Torque Ratio

Stall Speed 
RPM@Torque

D544 AWD Continental 6F50 3.7L TiVCT 9.7 160 WJ 3.16 D WJ 316 D 1.8 160 1.3 2.3 1560 2360

U502 FWD Explorer 6F50 3.5L TiVCT 9.7 160 WJ 3.39 D WJ 339 D 1.8 160 1.3 2.3 1560 2360

U502 AWD Explorer 6F50 3.5L TiVCT 9.7 160 WJ 3.65 D WJ 365 D 1.8 160 1.3 2.3 1560 2360

D471  FWD Flex 6F50 3.5L TiVCT 9.7 160 WJ 3.39 D WJ 339 D 1.8 160 1.3 2.3 1560 2360

D471 AWD Flex 6F50 3.5L TiVCT 9.7 160 WJ 3.65 D WJ 365 D 1.8 160 1.3 2.3 1560 2360.

D258 AWD Taurus SHO 6F55 3.5L V6 (GTDI) 9.7 160 CG 2.77 D CG 277 D 1.8 160 1.3 2.3 1560 2360

D258 AWD Taurus SHO TrackPack 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

D258 AWD Taurus Police 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

D472 AWD Limo 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

U502 AWD Explorer Sport 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

U502 AWD Explorer Police 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.39 D CG 3.16 D 1.8 160 1.3 2.3 1560 2360

U502 FWD Explorer Trailer Tow 6F55 3.5L TiVCT 9.7 160 CG 3.39 D CG 339 D 1.8 160 1.3 2.3 1560 2360

U502 AWD Explorer Police 6F55 3.7L TiVCT 9.7 160 CG 3.65 D CG 365 D 1.8 160 1.3 2.3 1560 2360

U502 AWD Explorer Trailer Tow 6F55 3.5L TiVCT 9.7 160 CG 3.65 D CG 365 D 1.8 160 1.3 2.3 1560 2360

D471 AWD Flex 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

D472 AWD MKT 6F55 3.5L V6 (GTDI) 9.7 160 CG 3.16 D CG 316 D 1.8 160 1.3 2.3 1560 2360

D544 AWD Continental 6F55 3.0L GTDI 9.7 175 CG 3.39 E CG 339 E 2.1 175 1.6 2.6 1743 2543

D544 FWD Continental 6F55 2.7L GTDI 9.7 175 CG 2.77 E CG 277 E 2.1 175 1.6 2.6 1743 2543

D544/CD391 AWD Continental/Fusion 6F55 2.7L GTDI 9.7 175 CG 3.16 E CG 316 E 2.1 175 1.6 2.6 1743 2543

CD533 FWD MKZ   6F55 3.0L GTDI 9.7 175 CG 2.77 E CG 277 E 2.1 175 1.6 2.6 1743 2543

CD533 AWD MKZ 6F55 3.0L GTDI 9.7 175 CG 3.16 E CG 316 E 2.1 175 1.6 2.6 1743 2543

C482 FWD Escape 8F24 1.5L GTDI 8.25 268 E7 3.52 B E7 352 B 1.98 297 1.88 2.08 1890 2290

V408 FWD Transit Connect 8F35 1.5L DVNEO 9.0 245 GM 3.81 L GM 381 L 1.76 245 1.66 1.86 2320 2730

V408 FWD Transit Connect 8F35 2.0L GDI 9.0 224 GM 3.81 N GM 381 N 1.82 224 1.72 1.92 2090 2450

U540 FWD Nautilus 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2180 2560

U540 AWD Nautilus 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2350 2750



 2021 MY
Emission Certification

Transmission Identification Chart

Page 3 of 4

Program Vehicle Name Transmission Engine Conv. Dia. K-Factor Program Code CFDR

Torque 
Converter 

Designation

Nominal 
Torque Ratio

Nominal 
KPart 1 Code Stall Torque Ratio

Stall Speed 
RPM@Torque

CD539N FWD Edge 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2180 2560

CD539N AWD Edge 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2350 2750

C482N AWD Escape 8F35 1.5L GTDI 9.0 268 GM 3.81 S GM 381 S 1.68 268 1.58 1.78 2790 3290

C482N AWD Escape 8F35 2.0 L GTDI 9.0 236 GM 3.47 K GM 347 K 1.85 236 1.75 1.95 2460 2880

C482 FWD Escape 8F 2.5 L I4 9.0 236 GM 2.91 K GM 347 K 1.85 236 1.75 1.95 2460 2880

C482 AWD Escape 8F 2.5 L I4 9.0 236 GM 2.91 K GM 347 K 1.85 236 1.75 1.95 2460 2880

C483 FWD CORSAIR 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2180 2560

C483 AWD CORSAIR 8F35 2.0 L GTDI 9.0 236 GM 3.81 K GM 381 K 1.85 236 1.75 1.95 2350 2750

C483 AWD CORSAIR 8F40 2.3L GTDI 9.0 236 PA 3.81 P PA 381 P 1.85 236 1.75 1.95 2350 2750

C519 FWD Focus ST 8F40 2.3L GTDI 9.0 236 PA 2.89 P PA 289 P 1.85 236 1.75 1.95 2340 2740

U540 FWD Nautilus 8F57 2.7 L GTDI 9.68 184 FY 3.65 A FY 365 A 1.72 184 1.63 1.81 2050 2280

U540 AWD Nautilus 8F57 2.7 L GTDI 9.68 184 FY 3.65 A FY 365 A 1.72 184 1.63 1.81 2240 2490

CD539 AWD Edge 8F57 2.7 L GTDI 9.68 184 FY 3.39 A FY 339 A 1.72 184 1.63 1.81 2330 2580

CD391 FHEV Fusion Hybrid HF35 2.0L I4 (Atk.) N/A N/A EJ 2.57 N/A EJ 257 1 N/A N/A N/A N/A N/A N/A

CD391 PHEV Fusion Hybrid HF35 2.0L I4 (Atk.) N/A N/A EJ 2.91 N/A EJ 291 1 N/A N/A N/A N/A N/A N/A

CD533 FHEV MKZ Hybrid HF35 2.0L I4 (Atk.) N/A N/A EJ 2.57 N/A EJ 257 1 N/A N/A N/A N/A N/A N/A

CD533 FHEV MKZ Hybrid HF35 2.0L I4 (Atk.) N/A N/A EJ 2.91 N/A EJ 291 1 N/A N/A N/A N/A N/A N/A



 2021 MY
Emission Certification

Transmission Identification Chart

Page 4 of 4

Program Vehicle Name Transmission Engine Conv. Dia. K-Factor Program Code CFDR

Torque 
Converter 

Designation

Nominal 
Torque Ratio

Nominal 
KPart 1 Code Stall Torque Ratio

Stall Speed 
RPM@Torque

Rear Wheel Drive
P552 F150 6R80 3.3L 10 1/4" 164 C3 P C3 P 1.9 164 1.8 2 2442 2692

VN127/H567 Econoline/Med Dty 6R140 7.3L 12" 129K CP B CP B 1.98 127.7 1.88 2.08 2200 2600
H567 Med Dty 6R140 6.7L 12.6" 97K CU C CU C 1.824 94 1.73 1.92 2250 2650

P558 Superduty 6R100 6.2L 11" 126K ES C ES C 2 126 1.9 2.1 1970 2200

P708 Superduty 10R 6.7L 11" 126K ES C ES C 2 126 1.9 2.1 1970 2200

P708 Superduty 10R 7.3L 11" 126K ES C ES C 2 126 1.9 2.1 1970 2200

P552 F150 10R80 2.7L/3.5L/5.0L 10 1/4" 164K EU A EU A 1.82 164 1.73 1.91 3478 3845

U55X
Expedition/
Navigator 10R80 3.5L 10 1/4" 164K EU A EU A 1.82 164 1.73 1.91 3478 3845

S550 Mustang 10R80 2.3L 9 3/8" 198K EU B EU B 2.09 198 1.98 2.19 3500 3820

S550 Mustang 10R80 5.0L 9 3/8" 177K EU C EU C 2.05 177 1.95 2.15 3225 3650

S650 Mustang Shelby GT500 10R80 5.2L 9 3/8" 177K EU C EU C 2.05 177 1.95 2.15 3225 3650

P552 F150 10R80 3.0L 10 1/4" 164K EU E EU F 1.82 164 1.73 1.91 3110 3345

UP375
Everest/

Global Ranger 10R80 2.0L Panther 9 3/8" 220K EU D EU D 1.83 220 1.74 1.92 3225 3650

P375N
NA Ranger

MEA Ranger 10R80 2.3L 9 3/8" 220K EU F EU B 2.09 198 1.98 2.19 3500 3820

V363 Transit 10R80 2.0L 9 3/8" 198K EU G EU G 2.09 198 1.98 2.19 3375 3615

V363 Transit 10R80 3.5L 10 1/4" 164K EU A EU A 1.82 164 1.73 1.91 3478 3845

U625 Explorer - Police 10R80 3.3L 10 1/4" 164K EU A EU A 1.82 164 1.73 1.91 2332 2593

U625 Explorer - Police 10R80 3L 10 1/4" 164K EU H EU H 1.82 164 1.73 1.91 3118 3458

U625 Explorer 10R60 2.3L 9-3/8" 220K ET 3.58 A ET A 1.83 220 1.74 1.92 3978 4348

U625/U611 Explorer/Aviator 10R60 3L 10-1/4" 164K ET 3.31 B ET B 1.82 164 1.73 1.91 3118 3458

U611 Aviator 10R80 3L 10-1/4" 164K ET B ET B 1.82 164 1.73 1.91 3118 3458

U625 Explorer 10R60 3.3L 10-1/4" 164K ET 3.58 C ET C 1.82 164 1.73 1.91 2332 2593



 2021MY 10R140 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

GG (P558 
6.2L & 7.3L 
Gas Engine) 

Automatic 10 Yes 

GEARBOX 
Ratio Steps 

1st 4.615 
2nd 2.919 
3rd 2.132 
4th 1.773 
5th 1.519 
6th 1.277 
7th 1.000 
8th 0.851 
9th 0.687 
10th 0.632 
R - 4.695 

a/ 12-1/4” 1.97 +/- 0.1 

6.2L  
2030-2950 rpm 
 
7.3L Chassis Cert  
2150-2400 rpm 
 
7.3L Dyno Cert 
2150-2420 rpm 

GG (P558 
6.7L Diesel 

Engine) 
Automatic 10 Yes 

GEARBOX 
Ratio Steps 

1st 4.615 
2nd 2.919 
3rd 2.132 
4th 1.773 
5th 1.519 
6th 1.277 
7th 1.000 
8th 0.851 
9th 0.687 
10th 0.632 
R - 4.695 

a/ 12-1/4” 1.97 +/- 0.1 2870-2950 rpm 

 
 
 
 
 



    a/  The transmission shift schedule is contained within the Powertrain Control Module (PCM) for gas engine vehicles and the Transmission Control Module 
(TCM) for diesel engine vehicles. 
 
General Description:  The 10R140 is an electronically controlled, fully automatic 10 speed overdrive transmission with input through a two phase, single stage 
torque converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and 
converter clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the 
corresponding transmission application. 
 
Special Features:  The torque converter includes unique hardware which enables the PCM to electronically control clutch apply and release.  The powertrain 
calibration determines the operation of this feature.  The Tow/Haul Mode (THM) Switch is an On/Off switch located on the end of the transmission range selector 
lever or on the dash, depending on vehicle application.  It allows the operator to select a mode that changes the transmission operation for use when driving with a 
heavy load, trailer towing or when additional engine braking is required.  The switch and control logic are designed so that the vehicle always powers up with the 
THM feature disabled.  A Tow/Haul Mode Indicator Lamp gives visual indication when the THM feature is selected. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to a specific powertrain calibration and may lockup in all 
ten (10) forward gears.  The apply conditions are contingent upon the following: 
 
• Throttle position. 
• Transmission has warmed up sufficiently. 
• Transmission range selector lever is not in reverse. 
 
Revised: 08/07/2019 



 2021 10R80 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

EU (P552 
2.7L) & 

P552/U55X/
V363 

3.5L/3.5L 
U625) 

Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3478 - 3845@ ft-lb 
 

EU (S550 
2.3L) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

a/ 9-3/8” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3500-3820@ft-lb 

EU (S550 
5.0L) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  

a/ 9-3/8” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 

3225-3650@ft-lb 



3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

the axle 

EU (P552 
3L) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  

R - 4.866 

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

 

EU (UP375) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

a/ 9-3/8” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3375-3615@ft-lb 



EU (P375N/ 
U375A) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

a/ 9-3/8” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3500-3820@ft-lb 

EU (V363) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.696   
2nd 2.985  
3rd 2.146  
4th 1.769  
5th 1.520  
6th 1.275  
7th 1.000  
8th 0.854  
9th 0.689  
10th 0.636  
R - 4.866  

a/ 9-3/8” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3375-3615@ft-lb 

EU (U625) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.6957   
2nd 2.9851  
3rd 2.1488  
4th 1.7690  
5th 1.5209  
6th 1.2755  
7th 1.0000  

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3478 - 3845@ ft-lb 



8th 0.8535  
9th 0.6890  
10th 0.6357  
R - 4.8854  

    a/  The transmission shift schedule is contained within the Powertrain Control Module (PCM) for gas engine vehicles and the Transmission Control Module 
(TCM) for diesel engine vehicles. 
 
General Description:  The 10R80 is an electronically controlled, fully automatic 10 speed overdrive transmission with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 
transmission application. 
 
Special Features:  The torque converter includes unique hardware which enables the PCM to electronically control clutch apply and release.  The powertrain 
calibration determines the operation of this feature.  The Tow/Haul Mode (THM) Switch is an On/Off switch located on the end of the transmission range selector 
lever or on the dash, depending on vehicle application.  It allows the operator to select a mode that changes the transmission operation for use when driving with a 
heavy load, trailer towing or when additional engine braking is required.  The switch and control logic are designed so that the vehicle always powers up with the 
THM feature disabled.  A Tow/Haul Mode Indicator Lamp gives visual indication when the THM feature is selected. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to a specific powertrain calibration and may lockup in all 
ten (10) forward gears.  The apply conditions are contingent upon the following: 
 
• Throttle position. 
• Transmission has warmed up sufficiently. 
• Transmission range selector lever is not in reverse. 
 
Revised: 01/31/2019 



 2021 10R60 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

ET (U625A/N 
2.3L) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.7143   
2nd 2.9969  
3rd 2.1488  
4th 1.7690  
5th 1.5209  
6th 1.2755  
7th 1.000  
8th 0.8535  
9th 0.6890  
10th 0.6357  
R - 4.8854  

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3478 - 3845@ ft-lb 
 

ET (U611A/N 
3L/U625N 

3L) 
Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.7143   
2nd 2.9969  
3rd 2.1488  
4th 1.7690  
5th 1.5209  
6th 1.2755  
7th 1.000  
8th 0.8535  
9th 0.6890  
10th 0.6357  
R - 4.8854  

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 
the axle 

3478 - 3845@ ft-lb 
 

ET (U625N/ 
U625E 3.3L) Automatic 10 Yes 

GEARBOX 
Ratio Steps 
1st 4.7143   
2nd 2.9969  

a/ 10-1/4” 

calibration 
dependent and 

there are 
truncation 

values at IPS for 

3478 - 3845@ ft-lb 
 



3rd 2.1488  
4th 1.7690  
5th 1.5209  
6th 1.2755  
7th 1.000  
8th 0.8535  
9th 0.6890  
10th 0.6357  
R - 4.8854  

the axle 

    a/  The transmission shift schedule is contained within the Powertrain Control Module (PCM) for gas engine vehicles and the Transmission Control Module 
(TCM) for diesel engine vehicles. 
 
General Description:  The 10R80 is an electronically controlled, fully automatic 10 speed overdrive transmission with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 
transmission application. 
 
Special Features:  The torque converter includes unique hardware which enables the PCM to electronically control clutch apply and release.  The powertrain 
calibration determines the operation of this feature.  The Tow/Haul Mode (THM) Switch is an On/Off switch located on the end of the transmission range selector 
lever or on the dash, depending on vehicle application.  It allows the operator to select a mode that changes the transmission operation for use when driving with a 
heavy load, trailer towing or when additional engine braking is required.  The switch and control logic are designed so that the vehicle always powers up with the 
THM feature disabled.  A Tow/Haul Mode Indicator Lamp gives visual indication when the THM feature is selected. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to a specific powertrain calibration and may lockup in all 
ten (10) forward gears.  The apply conditions are contingent upon the following: 
 
• Throttle position. 
• Transmission has warmed up sufficiently. 
• Transmission range selector lever is not in reverse. 
 
Revised: 01/31/2019 



 2021 6R140 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

 CP/B 
(Gas) 

Automatic 6 Yes 

1st 3.974 
2nd 2.318 
3rd 1.516 
4th 1.149 
5th 0.858 
6th 0.674 

Rev -3.128 

a/ 12 1.88 - 2.08 
 

2200 – 2600 rpm @ 350 ft-lb 
 

         
    a/  The transmission shift schedule is contained within the Powertrain Control Module (PCM) for gas engine vehicles and the Transmission Control Module (TCM) for diesel engine vehicles. 
General Description:  The 6R140 is an electronically controlled, fully automatic 6 speed overdrive transmission with input through a two phase, single stage torque converter.  The torque converter 
incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter clutch application are a function of throttle position and vehicle speed.  
Each powertrain calibration contains the individual shift points for the corresponding transmission application. 
Special Features:  The torque converter includes unique hardware which enables the PCM to electronically control clutch apply and release.  The powertrain calibration determines the operation of this 
feature.  The Tow/Haul Mode (THM) Switch is an On/Off switch located on the end of the transmission range selector lever or on the dash, depending on vehicle application.  It allows the operator to 
select a mode that changes the transmission operation for use when driving with a heavy load, trailer towing or when additional engine braking is required.  The switch and control logic are designed so 
that the vehicle always powers up with the THM feature disabled.  A Tow/Haul Mode Indicator Lamp gives visual indication when the THM feature is selected. 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to a specific powertrain calibration and may lockup in all six (6) forward gears.  The apply 
conditions are contingent upon the following: 
• Throttle position. 
• Transmission has warmed up sufficiently. 
• Transmission range selector lever is not in reverse. 
 
Revised: 08/22/2019 



 

    2021 6R100 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Trans 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

ES/C Automatic 6 Yes 4.171:1 a/   11 1.9/2.1 1970-2200 

    2.340:1     

    1.521:1     
    1.143:1 

0.867:1 
0.691:1 

    

         

   a/  The trans shift schedule is contained within the Powertrain Control Module (PCM). 
 
Updated:  01/31/17 
 
 
 
General Description:  The 6R100 is an electronically controlled, fully automatic 6 speed overdrive trans with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding trans 
application. 
 
Special Features:  The torque converter includes unique hardware which enables the PCM to electronically control clutch apply and release.  The powertrain 
calibration determines the operation of this feature.  A Transaxle Control Switch (TCS) is located on the transmission range selector lever and allows the operator 
to disable and re-enable 6th gear operation.  The switch and control logic are designed so that the vehicle always powers up with 6th gear enabled.  An O/D OFF 
Lamp gives visual indication when O/D is disabled (ie, cancelled).  A Multi-function Warning Lamp gives visual indication when a Transaxle Diagnostic Trouble 
Code(s) has been stored.   
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration in 4th, 5th and 6th gears.  
The apply conditions are contingent upon the following: 
 
• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 
• Brakes are not applied. 
• Trans has warmed up sufficiently. 
• Trans range selector lever is not in reverse or manual low. 
• Trans is not operating in first 
 
 



 

    2021MY 6R80 AUTOMATIC TRANSMISSION SUMMARY (Index Reference 12.03.01.00)  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Trans 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

C3/164 Automatic 6 Yes 4.171:1 a/   10 ¼ 1.8/2 2442/2692 

    2.340:1     

    1.521:1     

    1.143:1 
0.867:1 
0.691:1 

    

         

         

         
         

         

         

         

   a/  The trans shift schedule is contained within the Powertrain Control Module (PCM). 
 
Updated:  03/18/16 
 
 
 
General Description:  The 6R60/80 is an electronically controlled, fully automatic 6 speed overdrive trans with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding trans 
application. 
 
Special Features:  The torque converter includes unique hardware which enables the TCM to electronically control clutch apply and release.  The powertrain 
calibration determines the operation of this feature.  A Transaxle Control Switch (TCS) is located on the transmission range selector lever and allows the operator 
to disable and re-enable 6th gear operation.  The switch and control logic are designed so that the vehicle always powers up with 6th gear enabled.  An O/D OFF 
Lamp gives visual indication when O/D is disabled (ie, cancelled).  A Multi-function Warning Lamp gives visual indication when a Transaxle Diagnostic Trouble 
Code(s) has been stored.   
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration in 4th, 5th and 6th gears.  
The apply conditions are contingent upon the following: 



 

 
• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 
• Brakes are not applied. 
• Trans has warmed up sufficiently. 
• Trans range selector lever is not in reverse or manual low. 
• Trans is not operating in first 
 
 



 

 2021 6F50/55 AUTOMATIC TRANSAXLE SUMMARY (Index Reference 12.03.01.00) 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transaxle 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

WJ277D Automatic 6 Yes 1st  4.484 a/   9.7 1.3 - 2.3 1560 -2360 @ 150 
WJ316D  " " " 2nd 2.872 a/   9.7        1.3 - 2.3 1560 -2360 @ 150 
WJ339D         " " " 3rd  1.842 a/   9.7        1.3 - 2.3 1560 -2360 @ 150 
WJ365D         "         "        " 4th  1.414 a/ 9.7        1.3 - 2.3 1560 -2360 @150  
CG277D          "         "        " 5th  1.000 a/ 9.7 1.3 - 2.3 1560 -2360 @150 
CG316D ” " " 6th 0.742 a/ 9.7 1.3 - 2.3 1560 -2360 @150 
CG339D " " " Rev -2.882 a/ 9.7 1.3 - 2.3 1560 -2360 @150 
CG365D “ “ “  a/ 9.7 1.3 - 2.3 1560 -2360 @150 
CG277E “ “ “  a/ 9.7 1.6 – 2.6 1743 -2543 @150 
CG316E “ “ “  a/ 9.7 1.6 – 2.6 1743 -2543 @150 
CG339E “ “ “  a/ 9.7 1.6 – 2.6 1743 -2543 @150 
CG365G “ “ “  a/ 11.15 1.75 - 1.95 2723 - 3009 @ 150 
CG365F “ “ “  b/ 11.22 1.8 – 2.0 2432 – 2688 @ 150 

         
   a/  The transaxle shift schedule is contained within the Powertrain Control Module (PCM). 
   b/  The transaxle shift schedule is contained within the Transmission Control Module (TCM). 
 
Updated: 26JAN2020 
 
General Description:  The 6F50/55 is an electronically controlled, fully automatic 6-speed overdrive transaxle with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch, which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 
transaxle application. 
 
Special Features:  The PCM electronically controls The Torque Converter Clutch apply and release.  The powertrain calibration determines the operation of this 
feature.  Vehicles with SelectShift (SST) permit manual operation of the transmission. For vehicles without SST, a Transaxle Control Switch (TCS) allows the 
operator to disable and re-enable 6th gear operation.  The switch and control logic are designed so that the vehicle always powers up with 6th gear enabled.  An 
O/D OFF Lamp gives visual indication when O/D is disabled (i.e. cancelled).  A Multi-function Warning Lamp gives visual indication when a Transaxle Diagnostic 
Trouble Code(s) has been stored.  Both lamps are located on the instrument cluster. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration.  The apply conditions are 
contingent upon the following: 
 
• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 



 

• Brakes are not applied. 
• Transaxle has warmed up sufficiently. 
• Transaxle range selector lever is not in reverse or manual low. 
• Transaxle is not operating in first or second gears. 



 

 2021 6F35 AUTOMATIC TRANSAXLE SUMMARY (Index Reference 12.03.01.00) 
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transaxle 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

W6351A Automatic 6 Yes 1st  4.584 a/   10.93    1.85 - 2.05 2499 - 2719 @ 150 
W6321A  " " " 2nd 2.964 a/   10.93        1.85 - 2.05  2499 - 2719 @ 150 
W6307A         " " " 3rd  1.912 a/   10.93        1.85 - 2.05  2499 - 2719 @ 150 
W6336B " " " 4th  1.446 a/   11.03 1.9 - 2.1  2768 –2989 @ 150 
W6321B " " " 5th  1.000 a/   11.03 1.9 - 2.1  2768 –2989 @ 150 
W6351B " " " 6th  0.746 a/   11.03 1.9 - 2.1 2768 –2989 @ 150 
W6307B " " " Rev  -2.943 a/ 11.03 1.9 - 2.1 2768 –2989 @ 150 
W6307C " " "  a/ 10.5 1.73 - 1.93 2523 – 2793 @ 150 
W6321C " " "  a/ 10.5 1.73 - 1.93 2523 – 2793 @ 150 
W6351C " " "  a/ 10.5 1.73 - 1.93 2523 – 2793 @ 150 
W6321D " " "  a/ 11.03 1.84 - 2.03 2573 –2793 @ 150 
W6336D “ “ “  a/ 11.03 1.84 - 2.03 2573 –2793 @ 150 
W6307E “ “ “  a/ 10.51 2.18 - 2.42 3078 – 3407 @ 150 
W6321E “ “ “  a/ 10.51 2.18 - 2.42 3078 – 3407 @ 150 
W6351E “ “ “  a/ 10.51 2.18 - 2.42 3078 – 3407 @ 150 
W6351F “ “ “  a/ 11.02 1.8 – 2.0 2683 – 2977 @ 150 
W6336F “ “ “  a/ 11.02 1.8 – 2.0 2683 – 2977 @ 150 
W6307G “ “ “  a/ 11.03 1.9 – 2.1  2756 – 2977 @ 150 
W6321G “ “ “  a/ 11.03 1.9 – 2.1 2756 – 2977 @ 150 
W6336G “ “ “  a/ 11.03 1.9 – 2.1 2756 – 2977 @ 150 
W6351G “ “ “  a/ 11.03 1.9 – 2.1 2756 – 2977 @ 150 
W6307H “ “ “  a/ 10.77 2.27 – 2.29 2928 – 3246 @ 150 
W6321H “ “ “  a/ 10.77 2.27 – 2.29 2928 – 3246 @ 150 
W6336H “ “ “  a/ 10.77 2.27 – 2.29 2928 – 3246 @ 150 
W6351H “ “ “  a/ 10.77 2.27 – 2.29 2928 – 3246 @ 150 

   a/  The transaxle shift schedule is contained within the Powertrain Control Module (PCM). 
 
Updated: 4/6/15 
General Description:  The 6F35 is an electronically controlled, fully automatic 6 speed overdrive transaxle with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 



 

transaxle application. 
 
Special Features:  The PCM electronically controls The Torque Converter Clutch apply and release.  The powertrain calibration determines the operation of this 
feature.  An O/D cancel feature is standard with grade assist.  New TSC (transmission system characterization) process requires VO to flash vehicle PCM with a 
unique TRID data provided by the transmission assembly plant.  A Multi-function Warning Lamp gives visual indication when a Transaxle Diagnostic Trouble 
Code(s) has been stored. The "wrench" light located in the lower left of IP is for continuous codes set during the present power-up and the MIL light "engine shape" 
is centered in the IP. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration.  The apply conditions are 
contingent upon the following: 
 
• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 
• Brakes are not applied. 
• Transaxle has warmed up sufficiently. 
• Transaxle range selector lever is not in reverse or manual low. 
• Transaxle is not operating in first, second and third gears. 



 

 2021 6F15 AUTOMATIC TRANSAXLE SUMMARY (Index Reference 12.03.01.00) 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transaxle 
Shift Schedule 

Size 
(mm) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

6F15 – 1.5L  
 GN1P-NB 
J7BP-BA 
JX6P-TA 
JX6P-VA 

 
 

Automatic 6 Yes 1st    4.584 / 
2nd   2.964 / 
3rd   1.912 / 
4th   1.446 / 
5th   1.000 / 
6th    0.746 / 
Rev 2.943 
 
The 
transaxle 
shift 
schedule is 
contained 
within the 
Powertrain 
Control 
Module 
(PCM). 

P/R/N/D/L Dia. 210 1.78 – 1.98 
 

2709 - 3161 

6F15 – 1.0L  
 GN1P-RB 
GN1P-SB 
H6BP-MB 

 
 

Automatic 
 

6 Yes P/R/N/D/L Dia. 210 2.36 – 2.56  
 

3042 - 3549 

        
        
        
        
        
        
        
        
        

    
 
Updated: February 13, 2018 
 
General Description:  The 6F15 is an electronically controlled, fully automatic 6 speed overdrive transaxle with input through a two phase, single stage torque 
converter. The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied. The shift points and converter 
clutch application are a function of throttle position and vehicle speed. Each powertrain calibration contains the individual shift points for the corresponding transaxle 
application. 
ULT (Ultra Low Torque) variant of 6F35. It is a 6 speed Front Wheel Drive with 150Nm Torque Input. Uses ULV (Ultra Low Viscocity) oil; 2500Nm Max Output on 
FDR Differential. 
 
 
 
 



 

Special Features: The PCM electronically controls the torque converter clutch apply and release. The powertrain calibration determines the operation of this 
feature. An O/D cancel feature is standard with grade assist. New TSC (transmission system characterization) process requires VO to flash vehicle PCM with a 
unique TRID data provided by the transmission plant. A multi-function warning lamp gives visual indication when transaxle diagnostic trouble code(s) has been 
stored. The “wrench” light located in the lower left of IP is for continues codes set during the present power-up and the MIL light”engine shape” is centered in the IP. 
  
 
 
 
 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration. 
The apply conditions are contingent upon the following: 

• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 
• Brakes are not applied. 
• Transaxle has warmed up sufficiently. 
• Transaxle range selector lever is not in reverse or manual low. 
• Transaxle is not operating in first, and second gears. 

 
 
 



 

 2021 MY 8F57 AUTOMATIC TRANSAXLE SUMMARY (Index Reference 12.03.01.00) 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transaxle 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

FY365A AUTOMATIC 8 YES 1st  4.484 a/ 9.68 1.63 – 1.81 2050 – 2280 (FWD) 
FY365A    2nd 3.146    2240 – 2490 (AWD) 
FY339A    3rd  2.872    2330 – 2580 

    4th  1.842     
    5th  1.414     

    6th  1     
    7th 0.742     
    8th 0.616     
    REV –2.882     
         
         

  a/ The transaxle shift schedule is contained within the Powertrain Control Module (PCM) or Transmission Control Module (TCM), as appropriate based on 
powertrain combination. 
 
General Description:  The 8F57 is an electronically controlled, fully automatic 8 speed overdrive transaxle with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 
transaxle application. 
 
Special Features:  The PCM (or TCM) electronically controls The Torque Converter Clutch apply and release.  The powertrain calibration determines the operation 
of this feature.  Vehicles with SelectShift (SST) permit manual operation of the transmission. A Multi-function Warning Lamp gives visual indication when a 
Transaxle Diagnostic Trouble Code(s) has been stored.  Both lamps are located on the instrument cluster. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration.  The apply conditions are 
contingent upon the following: 
• Engine speed is above a specified operational threshold. 
• Throttle position is not changing rapidly. 
• Transaxle has warmed up sufficiently. 
• Transaxle range selector lever is not in reverse or manual low. 
• Torque converter is above a calibratable speed ratio. 



 

 2021 MY 8F35_40 AUTOMATIC TRANSAXLE SUMMARY (Index Reference 12.03.01.00) 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transaxle 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

GM381L  AUTOMATIC 8 YES 1st  4.689 a/ 9.0 1.66 – 1.86 2320 - 2730 
GM381N AUTOMATIC 8 YES 2nd 3.306 a/ 9.0 1.72 – 1.92 2090 - 2450 
GM381K AUTOMATIC  8 YES 3rd  3.012 a/ 9.0 1.75 - 1.95 2180 - 2750 
GM332K AUTOMATIC 8 YES 4th  1.923 a/ 9.0 1.75 – 1.95 2340 - 2740 
GM347K AUTOMATIC 8 YES 5th  1.446 a/ 9.0 1.75 – 1.95 2460 - 2880 

PA381P AUTOMATIC 8 YES 6th  1 a/ 9.0 1.75 – 1.95 2350 - 2750 
PA289P AUTOMATIC 8 YES 7th 0.747 a/ 9.0 1.75 – 1.95 2340 - 2740 

    8th 0.617     
    REV – 2.96     
         
         

  a/ The transaxle shift schedule is contained within the Powertrain Control Module (PCM). 
 
Updated: 25JAN2018 
 
General Description:  The 8F35/40 is an electronically controlled, fully automatic 8 speed overdrive transaxle with input through a two phase, single stage torque 
converter.  The torque converter incorporates an internal friction clutch which transmits engine torque mechanically when applied.  The shift points and converter 
clutch application are a function of throttle position and vehicle speed.  Each powertrain calibration contains the individual shift points for the corresponding 
transaxle application. 
 
Special Features:  The PCM electronically controls The Torque Converter Clutch apply and release.  The powertrain calibration determines the operation of this 
feature.  Vehicles with SelectShift (SST) permit manual operation of the transmission. For vehicles without SST, a Transaxle Control Switch (TCS) (if available) 
allows the operator to disable and re-enable 8th gear operation.  The switch and control logic are designed so that the vehicle always powers up with 8th gear 
enabled.  An O/D OFF Lamp gives visual indication when O/D is disabled (ie, cancelled).  A Multi-function Warning Lamp gives visual indication when a Transaxle 
Diagnostic Trouble Code(s) has been stored.  Both lamps are located on the instrument cluster. 
 
Torque Converter Operation:  The application of the converter clutch is scheduled electronically according to the powertrain calibration.  The apply conditions are 
contingent upon the following: 
• Throttle position is above a closed throttle breakpoint. 
• Throttle position is not changing rapidly. 
• Transaxle has warmed up sufficiently. 
• Transaxle range selector lever is not in reverse or manual low. 
• Transaxle is not operating in first gear 
• Transaxle is above a calibratable speed ratio 



Issued:  2/14/2019  2021 MY Common Section 
Revised: Ford Motor Company 

 2021 MY Ford GT 3.5L GTDI DCT7 AUTOMATIC POWER SHIFT TRANSMISSION SUMMARY  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

FZN Automatic 7 Yes 3.397:1 a/ NA NA NA 

    2.186:1     
    1.626:1     
    1.285:1     
    1.029:1     
    0.839:1     
    0.634:1     

    a/  The transmission shift schedules are contained within the Transmission Control Module (TCM). The TCM is located on the transmission. 
 
 
General Description:  The DCT7 is a power shift transmission, fully automatic manual 7-speed overdrive transmission with input through a dual clutch.  The clutch 
incorporates a dual internal friction clutch that transmits engine torque mechanically when applied.  The basic shift points and clutch application are a function of 
pedal position and vehicle speed, which may be modified for hilly terrain or trailer tow loads.  Each powertrain calibration contains the individual shift points for the 
corresponding transmission application. 
 
Special Features:  The clutch includes unique hardware that enables the TCM to electronically control clutch application and release.  The powertrain calibration 
determines the operation of this feature.  A mechanical malfunction lamp gives visual indication when a transaxle Diagnostic Trouble Code(s) has been stored. 
 
Clutch Operation:  The application of the clutch is scheduled electronically according to a specific powertrain calibration. The apply conditions are contingent upon 
the following: 
 
• Vehicle speed. 
• Pedal position. 
• Transmission has warmed up sufficiently. 
• Transmission range selector lever is in drive or low range. 



 2021 HF35 HYBRID AUTOMATIC TRANSMISSION SUMMARY  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

EJ4091 eCVT Infinite Yes N/A  a/ N/A 
 

N/A 
 

 
N/A 

 

EJ3611 eCVT Infinite Yes N/A  a/ N/A 
 

N/A 
 

 
N/A 

 
         

    
 
 a/  The eCVT does not explicitly command specific gear ratios.   It uses torque based control (motor control schedule) which is contained within the Hybrid    
Powertrain Control Module (HPCM). 
 b/  The eCVT does not use a torque converter. 
 
General Description:  The HF35 is an electronically controlled hybrid Powersplit transaxle containing two high voltage electric machines. The first electric machine 
(Generator) controls the engine speed and torque levels through a planetary gear set.  The second electric machine (Traction Motor) puts torque to the wheels 
through a fixed gear ratio.     
 
Special Features:  The Traction Motor also provides Brake Regeneration Power recovery.    New TSC (transmission system characterization) process requires VO 
to flash vehicle HPCM with a unique TRID data provided by the transmission assembly plant (known as Resolver Offset).  Some models also are equipped with an 
external electric pump for Plug-In Hybrid Electric Vehicle (PHEV) applications.   This pump operates only when in pure electric drive mode (engine off) and is speed 
controlled through the HPCM. 
 
 
 
Initial: 08/28/2019 // NR 



 2021 HF45 HYBRID AUTOMATIC TRANSMISSION SUMMARY  
 

      Torque Converter Characteristics 

A/T 
Code 

Class No. of 
Forward 
Gears 

Overdrive Gear 
Ratios 

Transmission 
Shift Schedule 

Size 
(in.) 

Stall Torque 
Ratio 

Stall Speed 
RPM @ Torque (lb.ft.) 

 eCVT Infinite Yes N/A  a/ N/A 
 

N/A 
 

 
N/A 

 
         

         
    
 
 a/  The eCVT does not explicitly command specific gear ratios.   It uses torque based control (motor control schedule) which is contained within the Hybrid    
Powertrain Control Module (HPCM). 
 b/  The eCVT does not use a torque converter. 
 
General Description:  The HF45 is an electronically controlled hybrid Powersplit transaxle containing two high voltage electric machines. The first electric machine 
(Generator) controls the engine speed and torque levels through a planetary gear set.  The second electric machine (Traction Motor) puts torque to the wheels 
through a fixed gear ratio.     
 
Special Features:  The Traction Motor also provides Brake Regeneration Power recovery.    New TSC (transmission system characterization) process requires VO 
to flash vehicle HPCM with a unique TRID data provided by the transmission assembly plant (known as Resolver Offset).  Some models also are equipped with an 
external electric pump for Plug-In Hybrid Electric Vehicle (PHEV) applications.   This pump operates only when in pure electric drive mode (engine off) and is speed 
controlled through the HPCM. 
 
 
 
Initial: 08/28/2019 // NR 



Part 1 Code Model
 No. of 

Forward 
Gears

Overdrive
Transaxle       
Final Drive    

Ratio
Gear Ratios Fluid Type Factory Fill Application(s)

AX424N MT82 6 Yes N/A 4.24 / 2.54 / 1.66 / 1.24 / 1.00 / 0.70
3.84 (reverse) WSD-M2C200-FM 2.6L 2.3L GTDI I4

Mustang S550 (N3)

AX324N MT82 6 Yes N/A 3.24 / 2.10 / 1.42 / 1.00 / 0.81 / 0.62
2.94 (reverse) WSD-M2C200-D2 2.6L 5.0L V8 Mustang 

S550 (MF)

EX325N TR3160 6 Yes N/A 3.25/2.23/1.61/1.24/1.00/0.63
2.95 (reverse) WSS-M2C938-A 3.1L 5.0L Mustang 

Feature Car (WU)

GQ428N MT88 7 Yes N/A 6.58/4.28/2.37/1.45/1.00/0.78/0.65
5.63 (reverse) WSD-M2C200-D2 2.4L 2.3L U725/Bronco

(N3)
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 2021 MY TRUCK SHIFT SCHEDULES

CONFIDENTIAL

SHIFT SURVEY VEHICLE  

T-NUMBER DESCRIPTION C/H HWY SC03 US06 COMMENTS  1 - 2  2 - 3  3 - 4  4 - 5  5 - 6  6 - 7  7 - 8  8 - 9  9 - 10  1 - 2  2 - 3  3 - 4  4 - 5  5 - 6  6 - 7  7 - 8  8 - 9  9 - 10

Z 15, 25, 40, 45 GENERIC 5-Spd CM666 CH665 CS044 CU221 15 25 40 45 15 25 40 45

Z 15, 25, 40, 45, 50 GENERIC 6-Speed CM665 CH664 CS043 CU220 15 25 40 45 50 15 25 40 45 50

Z 15, 25, 40, 45, 50 GENERIC 8-Speed DM688 DH671 DU237 15 25 40 45 50 55 60 15 25 40 45 50 55 60

Z 15, 25, 40, 45, 50, 55, 60, 65, 70 GENERIC 10-Speed SST CM665 CH665 CS043 DU231 15 25 40 45 50 55 60 65 70 15 25 40 45 50 55 60 65 70

Z (US06 mod) F-150 5.0L 10-spd SST CM665 CH665 CS043 DU232 15 25 40 45 50 55 60 65 70 15 25 40 45 50 55 60 65 70

11-17_RPM V408 1.5L Diesel SST (EPA RPM-BASED) -- -- -- -- Tested @ DEL 10 14 13 21 28 40 54 - - 7 10 11 18 24 34 46 - -

07-17_RPM F-150 3.0L Diesel SST DM689 CH688 CS059 CU240 EPA RPM-based 12 18 22 27 32 38 48 56 70 9 14 19 23 27 33 41 49 60

03-18_RPM SuperDuty 6.7L Dsl 10-spd 3.31 axle CM700 CH690 CS063 CU243 EPA RPM-based

03-18_RPM SuperDuty 6.7L Dsl 10-spd 3.55 axle CM698 CH691 CS062 CU242 EPA RPM-based

03-18_RPM SuperDuty 6.7L Dsl 10-spd 4.10 axle CM699 CH692 CS064 CC393 Unified in place of US06; EPA RPM-based

Z (US06 mod) 15, 25, 40, 45 GENERIC 5-Spd CM666 CH665 CS044 CU234 15 25 40 45 15 25 40 45

Z (US06 mod) 15, 25, 40, 45, 50 GENERIC 6-Speed CM665 CH664 CS043 CU232 15 25 40 45 50 15 25 40 45 50

Z 15, 25, 40, 45 - GENERIC Hvy. Dty 6-Speed CM500 CH501 N / R N / R Omits L-1 Shift Point 15 25 40 45 50 15 25 40 45 50

06-19_RPM V363N 2.0L Diesel SST 3.31 axle DM692 DH673 N / R CU249 13 20 25 30 35 42 53 62 77 10 15 21 26 30 36 46 54 67

06-19_RPM V363N 2.0L Diesel SST 3.73 axle DM691 DH672 N / R CU248 12 18 22 27 31 37 47 55 69 9 14 19 23 27 32 41 48 59

DRIVE CYCLE Acceleration Cruise

Date Issued: 2/28/2020

Date Revised: 12.04.01.01 21MY Common Section

Ford Motor Company



 2021MY CAR SHIFT SCHEDULES

SHIFT SURVEY 2021 MY VEHICLE  

 SHIFT SCHEDULE DESCRIPTION City HWY SC03 US06 CalUnif COMMENTS 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10 1 - 2 2 - 3 3 - 4 4 - 5 5 - 6 6 - 7 7 - 8 8 - 9 9 - 10

Z-Schedule 15, 25, 40, 45 - GENERIC 5-Speed CM666 CH665 CS044 CU221 CDX = FT5 & HW5 15 25 40 45 - - - - - 15 25 40 45 - - - - -

Z-Schedule 15, 25, 40, 45, 50 GENERIC 6-Speed CM665 CH664 CS043 CU220 CDX = FT6 & HW6 15 25 40 45 50 - - - - 15 25 40 45 50 - - - -

Z  (us06 mod) 15, 25, 40, 45 - GENERIC 5-Speed CM666 CH665 CS044 CU234 CDX = FT5 & HW5 15 25 40 45 - - - - - 15 25 40 45 - - - - -

Z  (us06 mod) 15, 25, 40, 45, 50 GENERIC 6-Speed CM665 CH664 CS043 CU232 CDX = FT6 & HW6 15 25 40 45 50 - - - - 15 25 40 45 50 - - - -

Z  (us06 mod) GENERIC 6-Spd for all SST unless noted below CM665 CH664 CS043 CU232 CDX = FT6 & HW6 (SST) 15 25 40 45 50 - - - - 15 25 40 45 50 - - - -

Z GENERIC 7-Spd for all SST unless noted below CM665 CH693 CS065 CU244 15 25 40 45 50 55 15 25 40 45 50 55

Z GENERIC 8-Spd for all SST unless noted below CM665 CH693 CS065 DU237 CM708 15 25 40 45 50 55 60 15 25 40 45 50 55 60

Z GENERIC 10-Spd for all SST unless noted below CM665 CH665 CS043 DU231 15 25 40 45 50 55 60 65 70 15 25 40 45 50 55 60 65 70

Z  (us06 mod) 1.0L GTDI Fiesta 5-speed manual CM666 CH665 CS044 CU234 CM687 CDX = FT5 & HW5 15 25 40 45 - - - - - 15 25 40 45 - - - - -

Z (mod) 3.5L GT 7-spd SST DM681 DH664 CS055 DU228 DM668 15 25 40 45 50 55 - - - 15 25 40 45 50 55 - - -

survey 3_13 1.0L GTDI Focus 6-speed manual CM690 CH682 CS054 DU227 CDX = 690, 682, 054, 825 15 26 38 42 50 - - - - 10 21 30 40 48 - - - -

T - 164 1.6L Fiesta 5-spd man CM357 CH305 CS024 CU250 13 25 33 44  - - - - - 11 20 29 38  - - - - -

T - 171 2.0L Focus GDI w/SIL 5-spd man CM662 CH316 CS013 CU234 CM673 CDX = 662,316 14 24 32 44  - - - - - 11 20 28 37  - - - - -

survey (14MY B299N ST) 2.3L GTDI C519N ST 6-spd man CM697 CH689 CS061 CU241 CDX = 686, 658, 646, 231 12 23 32 41 42 - - - - 9 16 24 34 41 - - - -

 1.6L GTDI Fiesta ST 6-spd man CM686 DH658 DE646 CU231 CDX = 686, 658, 646, 231 12 23 32 41 42 - - - - 9 16 24 34 41 - - - -

Z (city/US06 mod) 2.3L GTDI Focus RS 6-spd man DM680 CH664 CS043 CU220 CDX = 775, 320 15 25 40 45 50 - - - - 15 25 40 45 50 - - - -

Z (hwy/uso6 mod) 1.6L GTDI Escape SST CM665 CH677 CS043 CU229 SST, CDX = 677, 229 15 25 40 45 50 - - - - 15 25 40 45 50 - - - -

survey 9_13 2.3L Mustang w/3.31 A.R. Manual CM689 CH681 CS053 CU222 DM665 CDX = 689, 681, 053, 222 15 24 35 41 50 - - - - 10 17 27 38 48 - - - -

survey 9_13 2.3L Mustang w/3.55 A.R. Manual CM689 CH681 CS053 CU222 DM665 CDX = 689, 681, 053, 222 15 24 35 41 50 - - - - 10 17 27 38 48 - - - -

survey_11_16 5.0L Mustang CM693 CH685 CS060 CU236 14 25 35 41 48 - - - - 7 20 28 41 51 - - - -

5.0L carry-across 5.2L Mustang GT350 CM681 CH676 CS022 CU227 DM665

CDX = 681, 676, 022, 227 

Carry across 5.0L 13 24 31 39 43 - - - - 6 17 25 34 41 - - - -

01-19_RPM 2.3L GTDI Escape / Corsair SST CM701 CH694 CS066 CU245 EPA RPM-based 17 24 23 36 47 68 91 - - 13 18 20 31 41 59 79 - -

01-19_RPM 2.0L GTDI Escape / Corsair SST CM702 CH695 CS067 CU246 EPA RPM-based 16 22 22 34 45 65 86 - - 12 17 18 29 38 56 74 - -

01-19_RPM 2.3L GTDI HO Mustang SST CM703 CH696 CS068 CU247 EPA RPM-based 19 30 36 44 51 61 78 91 113 14 22 31 38 44 53 67 78 97

Additional schedules and  updates revised as available

CruiseAccelerationDRIVE CYCLE

Date Issued: 02/28/2020

Date Revised: 

12.04.01.02 21MY Common Section

Ford Motor Company
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Appendix 11:  Driver-Selectable Mode Details 
 
2021 MY EcoSport – No SDM 
 
2021 MY Edge Drive Modes – No SDM 
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2021 MY Escape Drive Modes 

  Vehicle Attribute 
Impacted 

Normal Eco Sport Slippery Deep Snow/Sand 

Powertrain 

Shift Schedule Normal Earlier 
Upshifts 

Unique shift 
schedule to allow 
higher engine 
speeds and greater 
torque 
multiplication 

Earlier upshifts 
delivered via 
pedal rescaling - 
reduced torque 
pull away 
delivered via 
pedal rescaling 

Delayed shift schedule 
for all gears 

Backout Inhibits Normal Normal Maintain lower gear 
for pending 
acceleration pedal 
application 

Normal Normal 

Grade Braking 
Downshifts 

Normal Normal Unique - occurs at 
higher vehicle 
speeds. Enhanced 
off pedal vehicle 
control 

Normal Unique - occurs at higher 
vehicle speeds. Enhanced 
off pedal vehicle control 

Accelerator Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Improved part throttle 
response 

Start/Stop Normal Minimize 
inhibits to 
increase 
engine stop 
frequency 

Default: Inhibited, 
but can be activated 
via hard button 

Normal Disabled 

Alternate Shift 
Character 

Normal Normal Quick firm shifts Normal Quick firm shifts 

Tip In/Out Normal Normal Tip in aggressive, 
Tip out normal 

Normal Tip in aggressive, Tip out 
normal. Minimize closed 
throttle deceleration to 
help maintain vehicle 
momentum 

Paddle Shift 
Behavior 

Normal Normal SST No time out Normal SST No time out 

Chassis 
AFS Normal Normal Sport Normal Normal 

EPAS Normal Normal Sport Normal Normal 

Brake 
Controls 

Traction Control Normal Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more wheel spin 

Stability Control Normal Normal Normal Tighter control 
and initiates 
sooner vs. 
Normal 

Allow vehicle to carry 
more forward, reverse, 
lateral and yaw 
momentum 

ABS Normal Normal Normal Normal Allow more significant 
wheel slip to minimize 
stopping distance on 
deformable surface 

Driveline 
  

eLSD Normal Normal Normal Normal More aggressive but not 
locked 

AWD Traction Normal Normal Normal High level of 
preemptive 
torque to allow 
fast response to 
slip.  

Full Torque 

Handling/YAW 
Response 

Normal Normal Increased bias to 
rear with yaw error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability control 

Enter handling modes at 
higher speed 

Default Driveline 
State 

 
2H 4A Sport 4A 4H 
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2021 MY Corsair Drive Modes 

  Vehicle 
Attribute 
Impacted 

Normal Conserve Excite Slippery Deep 
Conditions 

Pure EV Preserve 
EV 

Powertrain 

Shift Schedule Normal Earlier 
Upshifts 

Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier 
upshifts 
delivered via 
pedal 
rescaling - 
reduced 
torque pull 
away 
delivered via 
pedal 
rescaling 

Upshifts 
delayed 
beyond 2nd 
gear 

Normal Normal 

Backout 
Inhibits 

Normal Normal Maintain 
lower gear for 
pending 
acceleration 
pedal 
application 

Normal Normal Normal Normal 

Grade 
Braking 
Downshifts 

Normal Normal Unique - 
occurs at 
higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Unique - 
occurs at 
higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, less 
aggressive 
than Normal 

Improved part 
throttle 
response 

Normal Normal 

Start/Stop Normal Minimize 
inhibits to 
increase 
engine stop 
frequency 

Default: 
Inhibited, but 
can be 
activated via 
hard button 

Normal Disabled Normal Normal 

Alternate Shift 
Character 

Normal Normal Quick firm 
shifts 

Normal Quick firm 
shifts 

Normal Normal 

Tip In/Out Normal Normal Tip in 
aggressive, 
Tip out 
normal 

Normal Tip in 
aggressive, 
Tip out 
normal. 
Minimize 
closed throttle 
deceleration to 
help maintain 
vehicle 
momentum 

Normal Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time 
out 

Normal SST No time 
out 

Normal Normal 

Engine/EV 
Motor 

Normal Normal Normal Normal Normal EV battery 
power only, 
no gas engine 
activation 

Saves battery, 
relying on gas 
engine power 
to drive the 
vehicle. Will 
charge battery 
if battery SOC 
is below a 
certain level. 

Chassis 
AFS Normal Normal Sport Normal Normal Normal Normal 

EPAS Normal Normal Sport Normal Normal Normal Normal 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more 
wheel spin 

Normal Normal 
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Stability 
Control 

Normal Normal Normal Tighter 
control and 
initiates 
sooner vs. 
Normal 

Allow vehicle 
to carry more 
forward, 
reverse, lateral 
and yaw 
momentum 

Normal Normal 

ABS Normal Normal Normal Normal Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Normal Normal 

Driveline 

eLSD Normal Normal Normal Normal More 
aggressive but 
not locked 

Normal Normal 

AWD 
Traction 

Normal Normal Normal High level of 
preemptive 
torque to 
allow fast 
response to 
slip.  

Full Torque Normal Normal 

Handling/YA
W Response 

Normal Normal Increased bias 
to rear with 
yaw error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability 
control 

Enter handling 
modes at 
higher speed 

Normal Normal 

Default 
Driveline State 

Normal 2H 4A Sport 4A 4H Normal Normal 

EV 
System 

Battery Power 
for Engine 
Start 

Normal Normal Normal Normal Normal Off unless 
driver demand 
exceeds EV 
capability 

While 
Charging: 
Engine ON, 
While 
maintaining 
charge, it 
operates as in 
sustain mode 

Acceleration 
Boost (E‐
Launch 
Boost and E‐
Performance 
Boost) 

Normal Normal Normal Normal Normal High voltage 
battery peak 
power in 
Charge 
depletion only 

High voltage 
battery peek 
power 
in Charge 
depletion only 
(WOP) 

Powertrain 
Cooling 

Normal Normal Normal Normal Normal Standard 
cooling as 
battery 
exceeds target 
temperatures. 
Minimum 
active cooling 
for maximum 
energy 
efficiency 

Standard 
powertrain 
cooling 
operations. 
Pumps, active 
grill shutters, 
and cooling 
fans operate in 
response to 
engine, 
inverter, 
motor, and 
transmission 
temperatures 
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2021 MY Continental Drive Modes 

  Vehicle Attribute Impacted Normal Sport Comfort 

Powertrain 

Shift Schedule Normal Unique shift schedule to 
allow higher engine 
speeds and greater torque 
multiplication 

Normal 

Backout Inhibits Normal Maintain lower gear for 
pending acceleration pedal 
application 

Normal 

Grade Braking Downshifts Normal Unique - occurs at higher 
vehicle speeds. Enhanced 
off pedal vehicle control 

Normal 

Accelerator Pedal Progression Normal Enhance part pedal 
acceleration response 

Normal 

Start/Stop Normal Default: Inhibited, but can 
be activated via hard 
button 

Normal 

Alternate Shift Character Normal Quick firm shifts Normal 
Tip In/Out Normal Tip in aggressive, Tip out 

normal 
Normal 

Paddle Shift Behavior Normal SST No time out Normal 

Chassis 
AFS Normal Sport Comfort 
EPAS Normal Sport Comfort 

Brake Controls 
Traction Control Normal Normal Normal 
Stability Control Normal Normal Normal 
ABS Normal Normal Normal 

Driveline 

eLSD Normal Normal 4x2 Normal setting 
AWD Traction Normal Normal Normal 
Handling/YAW Response Normal Increased bias to rear with 

yaw error compensation 
Normal 

Default Driveline State 
 

4A Sport 4A Normal 
 

 

  



ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION 
 

Ford Motor Company      Date:  10/31/2019 
Vehicle Homologation & Compliance 

2021 MY Ranger Drive Modes 

  Vehicle Attribute 
Impacted 

Normal Grass/Gravel 
/ Snow 

Mud/Ruts Sand 

Powertrain 

Shift Schedule Normal Earlier upshifts 
delivered via 
pedal rescaling - 
reduced torque 
pull away 
delivered via 
pedal rescaling 

Upshifts delayed 
beyond 2nd gear 

Delayed shift 
schedule for all gears 

Backout Inhibits Normal Normal Normal Normal 

Grade Braking 
Downshifts 

Normal Normal Normal Unique - occurs at 
higher vehicle 
speeds. Enhanced off 
pedal vehicle control 

Accelerator Pedal 
Progression 

Normal Unique, less 
aggressive than 
Normal 

Less aggressive 
pedal mapping first 
~30%, more 
response over 
~30% 

Improved part 
throttle response 

Start/Stop Normal Normal Disabled Disabled 

Alternate Shift 
Character 

Normal Normal Normal Quick firm shifts 

Tip In/Out Normal Normal Normal Tip in aggressive, 
Tip out normal. 
Minimize closed 
throttle deceleration 
to help maintain 
vehicle momentum 

Paddle Shift Behavior Normal Normal SST No time out SST No time out 

Chassis 
AFS Normal Normal Normal Normal 

EPAS Normal Normal Normal Normal 

Brake Controls 

Traction Control Normal Lower wheel slip 
threshold for low 
mu surface vs. 
Normal 

Allow greater 
wheel spin to 
maintain 
momentum and 
clear mud from 
tires 

Allow more wheel 
spin 

Stability Control Normal Tighter control 
and initiates 
sooner vs. 
Normal 

Less restrictive for 
improved traction 
on soft soil 

Allow vehicle to 
carry more forward, 
reverse, lateral and 
yaw momentum 

ABS Normal Normal Allow significant 
increase in wheel 
slip to minimize 
stopping distance 
on deformable 
surface 

Allow more 
significant wheel slip 
to minimize stopping 
distance on 
deformable surface 

Driveline 

eLSD Normal Normal Normal More aggressive but 
not locked 

AWD Traction Normal High level of 
preemptive 
torque to allow 
fast response to 
slip.  

Full Torque 4H Full Torque 

Handling/YAW 
Response 

Normal Improved 
composure of 
yaw control from 
less intrusive 
stability control 

Enter handling 
modes at higher 
speeds 

Enter handling 
modes at higher 
speed 

Default Driveline 
State 

 
4A 4H 4H 
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2020 MY F150 Drive Modes 

  Vehicle 
Attribute 
Impacted 

Normal Eco Sport Slippery Tow/Haul 

Powertrain 

Shift 
Schedule 

Normal Earlier Upshifts Unique shift schedule to 
allow higher engine 
speeds and greater 
torque multiplication 

Earlier upshifts 
delivered via pedal 
rescaling - reduced 
torque pull away 
delivered via pedal 
rescaling 

Delayed upshifts for 
all gears 

Backout 
Inhibits 

Normal Normal Maintain lower gear for 
pending acceleration 
pedal application 

Normal Hold lower gears on 
backout 

Grade 
Braking 
Downshifts 

Normal Normal Unique - occurs at 
higher vehicle speeds. 
Enhanced off pedal 
vehicle control 

Normal Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part pedal 
acceleration response 

Unique, less 
aggressive than 
Normal 

Normal 

Start/Stop Normal Minimize 
inhibits to 
increase engine 
stop frequency 

Default: Inhibited, but 
can be activated via hard 
button 

Normal Disabled 

Alternate 
Shift 
Character 

Normal Normal Quick firm shifts Normal Normal 

Tip In/Out Normal Normal Tip in aggressive, Tip 
out normal 

Normal Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time out Normal Normal 

Chassis 

AFS Normal Normal Sport Normal Less responsive at 
higher speed, 
maintain on center 
connection but slow 
off center response 

EPAS Normal Normal Sport Normal Normal 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel slip 
threshold for low mu 
surface vs. Normal 

Allow more wheel 
spin 

Stability 
Control 

Normal Normal Normal Tighter control and 
initiates sooner vs. 
Normal 

Normal 

ABS Normal Normal Normal Normal Normal 

Driveline 

eLSD Normal Normal Normal Normal Normal 
AWD 
Traction 

Normal Normal Normal High level of 
preemptive torque to 
allow fast response to 
slip.  

Normal 

Handling/ 
YAW 
Response 

Normal Normal Increased bias to rear 
with yaw error 
compensation 

Improved composure 
of yaw control from 
less intrusive stability 
control 

Normal 
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Default 
Driveline 
State 

 
2H 4A Sport 4A Maintains current 

driveline 
configuration 

 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eco Normal Sport Tow/Haul 

F150 4X2 and 4X4 Auto  

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off 

Slippery 

Normal Sport Tow/Haul 

F150 4X4 High and 4X4 Low (Non-Standard Mode) 

Start/Stop 
Off 

Slippery 

Mode at Next Key On 

Mode at Next Key On 

Mode at Key 
Off 

Key: 

Mode at Key 
Off 

Eco 

Normal 

Key: 
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2021 MY Raptor Drive Modes 

  Vehicle 
Attribute 
Impacted 

Normal Sport Slippery Deep Snow/Sand Tow/Haul Rock 
Crawl 

Baja 
(carry over 
from MY18) 

Powertrain 

Shift 
Schedule 

Normal Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier upshifts 
delivered via 
pedal rescaling 
- reduced 
torque pull 
away delivered 
via pedal 
rescaling 

Delayed shift schedule 
for all gears 

Delayed 
upshifts for 
all gears 

Holds 
lower 
gears to 
minimiz
e 
shifting 

Shift Schedule 
optimized for 
maximum 
performance while 
maintaining 
powertrain cooling 
requirements. 
Reactive to high G 
force inputs from 
driver by holding 
gears longer and 
more aggressive 
downshifts 

Backout 
Inhibits 

Normal Maintain lower 
gear for pending 
acceleration 
pedal 
application 

Normal Normal Hold lower 
gears on 
backout 

Normal Normal 

Grade 
Braking 
Downshifts 

Normal Unique - occurs 
at higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Unique - occurs at 
higher vehicle speeds. 
Enhanced off pedal 
vehicle control 

Normal Normal Normal 

Accelerator 
Pedal 
Progression 

Normal Enhance part 
pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Improved part throttle 
response 

Normal 4L 
Tuning 

Off Road driver 
demand table with 
Anti-Lag active 

Start/Stop Normal Default: 
Inhibited, but 
can be activated 
via hard button 

Normal Disabled Disabled Disabled Disabled 

Alternate 
Shift 
Character 

Normal Quick firm 
shifts 

Normal Quick firm shifts Normal Normal Normal 

Tip In/Out Normal Tip in 
aggressive, Tip 
out normal 

Normal Tip in aggressive, Tip 
out normal. Minimize 
closed throttle 
deceleration to help 
maintain vehicle 
momentum 

Normal Normal Normal 

Paddle Shift 
Behavior 

Normal SST No time 
out 

Normal SST No time out Normal Disabled Normal 

Chassis 

AFS Normal Sport Normal Normal Less 
responsive 
at higher 
speed, 
maintain on 
center 
connection 
but slow off 
center 
response 

Normal Normal 

EPAS Normal Sport Normal Normal Normal Normal 
(4L 
tuning if 
available
) 

Normal 
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Brake 
Controls 

Traction 
Control 

Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more wheel 
spin 

Allow more 
wheel spin 

Normal Baja Unique 
settings to allow 
more wheel spin 

Stability 
Control 

Normal Normal Tighter control 
and initiates 
sooner vs. 
Normal 

Allow vehicle to carry 
more forward, reverse, 
lateral and yaw 
momentum 

Normal ESC/RS
C Off 
(comma
nded by 
4L) 

Baja unique 
setting 

ABS Normal Normal Normal Allow more significant 
wheel slip to minimize 
stopping distance on 
deformable surface 

Normal Normal Off Road Braking 

Driveline 

eLSD Normal Normal Normal More aggressive but 
not locked 

Normal Full 
Lock 

Normal 

AWD 
Traction 

Normal Normal High level of 
preemptive 
torque to allow 
fast response to 
slip.  

Full Torque Normal Full 
Torque 

Full Torque  

Handling/ 
YAW 
Response 

Normal Increased bias 
to rear with yaw 
error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability control 

Enter handling modes 
at higher speed 

Normal Enter 
handling 
modes at 
higher 
speed. 
4L gear 
reductio
n. 

Baja unique   

Default 
Driveline 
State 

 
4A Sport 4A 4H Maintains 

current 
driveline 
configurati
on 

4L 
Tuning 

4H 
Full Torque 

 

 
 

Normal Slippery Sport Tow/Haul 

Raptor 4X2 and 4X4 Auto  

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off 

Deep 
Snow/Sand 

Baja 

Mode at Next Key On 

Mode at Key 
Off 

Key: 
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Tow/Haul 

Mode at Next Key 
 

Rock Crawl 
Mode at Key 
Off 

Normal Slippery Sport 

Raptor 4X4 High and 4X4 Low (Non-Standard Mode) 

Normal 

Start/Stop 
Off Key: 

Deep 
Snow/Sand 

Baja 
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2021 MY Mustang Drive Modes 

Vehicle Attribute 
Impacted Normal Sport Sport Plus Track Snow/Wet Drag Strip MyMode* 

Accelerator Pedal 
Progression Normal Sport Sport Sport Snow/Wet Sport Variable 

Decel Fuel Shut 
Off Normal Normal Normal Normal Normal Normal Variable 

Target "N" Normal Normal Normal Normal Normal Normal Variable 

Trans Shift 
schedule Normal Sport Sport Sport 

-Earlier upshifts 
and 2nd gear 

pull away 
- Less 

aggressive 
downshifts 

Sport Variable 

Alternate Shift 
Characteristics Normal quick/firm shifts quick/firm shifts quick/firm shifts Normal 

No torque 
reductions 

during shifting 

Variable 

Grade braking 
downshifts Inactive 

More available 1- 
and 2-step grade 

braking 
downshifts 

More available 
1- and 2-step 

grade braking 
downshifts 

More available 
1- and 2-step 

grade braking 
downshifts 

Inactive Normal Variable 

Backout Inhibit Normal 

Maintain lower 
gear for pending 
accelerator pedal 

application 

Maintain lower 
gear for pending 
accelerator pedal 

application 

Maintain lower 
gear for pending 
accelerator pedal 

application 

Normal 

Maintain lower 
gear for pending 
accelerator pedal 

application 

Variable 

Traction Control Normal Normal Normal Track 

Tighter control 
and initiates 
sooner  vs. 

Normal 

Normal Variable 

Stability Control Normal Normal Sport Track 

Lower wheel slip 
threshold for low 
traction surfaces 

vs. Normal 

Normal Variable 

Power Steering Normal Normal Sport Track Normal Sport Variable 
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2021 MY GT 

System 
Impacted 

Subsystem 
Impacted 

Drive Mode 
Normal Wet Sport Track V-Max 

Engine 

Driver Demand 
Table Normal Wet Sport Normal Sport 

DFSE Turbo 
Speed 
Maintenance 

No No Yes Yes No 

Tip-in / Tip-out 
Management Normal Normal Normal Normal Normal 

Trans-
mission 

Pressure Control Base Base Sport Sport Sport 
Shift Schedule Base Base Sport Sport Sport 
Performance Trans 
Calibration  Base Base Sport Sport Sport 

Traction 
Control / 
ABS / 
Stability 
Control 

ABS Base Base Base Base Base 
Traction Control Conservative – 

Tight Control 
Conservative – 
Tight Control 

Increased Slip 
Allowed 

Increased 
Slip Allowed 

Conservative – Tight 
Control 

Yaw Control Tight Body Slip 
Control 

Tight Body Slip 
Control 

Increased Body 
Slip Allowed 

Increased 
Body Slip 
Allowed 

Tight Body Slip 
Control 

Vehicle 
Dynamics 

Power Steering Normal Normal Normal Normal Normal 
Vehicle Ride 
Height Normal  Normal Normal Track (-50 

mm) Track (-50 mm) 

Active 
Aerodynamics 

Deploy @ 90 
MPH 

Deploy @ 90 
MPH 

Deploy @ 71 
MPH 

Always 
Deployed Stowed 

Damping Normal Normal Sport Track Track 
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2021 MY Nautilus Drive Modes  

  Vehicle Attribute Impacted Normal Sport Comfort 

Powertrain 

Shift Schedule Normal Unique shift schedule to allow higher 
engine speeds and greater torque 
multiplication 

Normal 

Backout Inhibits Normal Maintain lower gear for pending 
acceleration pedal application 

Normal 

Grade Braking Downshifts Normal Unique - occurs at higher vehicle 
speeds. Enhanced off pedal vehicle 
control 

Normal 

Accelerator Pedal Progression Normal Enhance part pedal acceleration 
response 

Normal 

Start/Stop Normal Default: Inhibited, but can be 
activated via hard button 

Normal 

Alternate Shift Character Normal Quick firm shifts Normal 
Tip In/Out Normal Tip in aggressive, Tip out normal Normal 

Paddle Shift Behavior Normal SST No time out Normal 

Chassis 
AFS Normal Sport Comfort 
EPAS Normal Sport Comfort 

Brake Controls 
Traction Control Normal Normal Normal 
Stability Control Normal Normal Normal 
ABS Normal Normal Normal 

Driveline 

eLSD Normal Normal 4x2 Normal setting 
AWD Traction Normal Normal Normal 
Handling/YAW Response Normal Increased bias to rear with yaw error 

compensation 
Normal 

Default Driveline State 
 

4A Sport 4A Normal 
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2021 MY Expedition Drive Modes 
 

  Vehicle 
Attribute 
Impacted 

Normal Eco Sport Slippery Mud/Ruts Deep 
Snow/Sand 

Tow/Haul 

Powertrain 

Shift Schedule Normal Earlier 
Upshifts 

Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier 
upshifts 
delivered 
via pedal 
rescaling - 
reduced 
torque pull 
away 
delivered 
via pedal 
rescaling 

Upshifts 
delayed 
beyond 2nd 
gear 

Delayed shift 
schedule for all 
gears 

Delayed 
upshifts for all 
gears 

Backout 
Inhibits 

Normal Normal Maintain lower 
gear for pending 
acceleration 
pedal application 

Normal Normal Normal Hold lower 
gears on 
backout 

Grade Braking 
Downshifts 

Normal Normal Unique - occurs 
at higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Normal Unique - occurs 
at higher 
vehicle speeds. 
Enhanced off 
pedal vehicle 
control 

Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, 
less 
aggressive 
than 
Normal 

Less 
aggressive 
pedal mapping 
first ~30%, 
more response 
over ~30% 

Improved part 
throttle 
response 

Normal 

Start/Stop Normal Minimize 
inhibits to 
increase 
engine stop 
frequency 

Default: 
Inhibited, but 
can be activated 
via hard button 

Normal Disabled Disabled Disabled 

Alternate Shift 
Character 

Normal Normal Quick firm shifts Normal Normal Quick firm 
shifts 

Normal 

Tip In/Out Normal Normal Tip in 
aggressive, Tip 
out normal 

Normal Normal Tip in 
aggressive, Tip 
out normal. 
Minimize 
closed throttle 
deceleration to 
help maintain 
vehicle 
momentum 

Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time out Normal SST No time 
out 

SST No time 
out 

Normal 

Chassis 

AFS Normal Normal Sport Normal Normal Normal Less responsive 
at higher speed, 
maintain on 
center 
connection but 
slow off center 
response 

EPAS Normal Normal Sport Normal Normal Normal Normal 
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Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower 
wheel slip 
threshold 
for low mu 
surface vs. 
Normal 

Allow greater 
wheel spin to 
maintain 
momentum 
and clear mud 
from tires 

Allow more 
wheel spin 

Allow more 
wheel spin 

Stability 
Control 

Normal Normal Normal Tighter 
control and 
initiates 
sooner vs. 
Normal 

Less 
restrictive for 
improved 
traction on 
soft soil 

Allow vehicle 
to carry more 
forward, 
reverse, lateral 
and yaw 
momentum 

Normal 

ABS Normal Normal Normal Normal Allow 
significant 
increase in 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Normal 

Driveline 

eLSD Normal Normal Normal Normal Normal More 
aggressive but 
not locked 

Normal 

AWD Traction Normal Normal Normal High level 
of 
preemptive 
torque to 
allow fast 
response to 
slip.  

Full Torque 
4H 

Full Torque Normal 

Handling/YAW 
Response 

Normal Normal Increased bias to 
rear with yaw 
error 
compensation 

Improved 
composure 
of yaw 
control 
from less 
intrusive 
stability 
control 

Enter handling 
modes at 
higher speeds 

Enter handling 
modes at higher 
speed 

Normal 

Default 
Driveline State 

 
2H 4A Sport 4A 4H 4H Maintains 

current 
driveline 
configuration 

  



ENTIRE PAGE CONFIDENTIAL BUSINESS INFORMATION 
 

Ford Motor Company      Date:  10/31/2019 
Vehicle Homologation & Compliance 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mode at Key 
Off 

Eco Normal Sport Tow/Haul Slippery 
Mud/Rut 

Expedition 4X2 and 4X4 Auto  

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off Key: 

Deep 
Snow/Sand 

Mode at Key 
Off 

Eco Normal Sport Tow/Haul Slippery Mud/Rut 

Expedition 4X4 High and 4X4 Low (Non-Standard Mode) 

Normal 

Start/Stop 
Off Key: 

Deep 
Snow/Sand 

Mode at Next Key On 

Mode at Next Key On 
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2021 MY Navigator Drive Modes  
 

  Vehicle 
Attribute 
Impacted 

Normal Conserve Excite Slippery Deep 
Conditions 

Slow Climb 

Powertrain Shift Schedule Normal Earlier Upshifts Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier upshifts 
delivered via 
pedal rescaling - 
reduced torque 
pull away 
delivered via 
pedal rescaling 

Upshifts 
delayed beyond 
2nd gear 

Typical 4L to 
reduce 
harshness and 
Tip in/out Clunk 

Backout 
Inhibits 

Normal Normal Maintain lower 
gear for pending 
acceleration 
pedal 
application 

Normal Normal Normal 

Grade Braking 
Downshifts 

Normal Normal Unique - occurs 
at higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Unique - occurs 
at higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Improved part 
throttle response 

4l Tuning 

Start/Stop Normal Minimize 
inhibits to 
increase engine 
stop frequency 

Default: 
Inhibited, but 
can be activated 
via hard button 

Normal Disabled Disabled 

Alternate Shift 
Character 

Normal Normal Quick firm 
shifts 

Normal Quick firm 
shifts 

Normal 

Tip In/Out Normal Normal Tip in 
aggressive, Tip 
out normal 

Normal Tip in 
aggressive, Tip 
out normal. 
Minimize closed 
throttle 
deceleration to 
help maintain 
vehicle 
momentum 

Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time 
out 

Normal SST No time 
out 

SST No time 
out 

Chassis AFS Normal Normal Sport Normal Normal Normal 
EPAS Normal Normal Sport Normal Normal Normal 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more 
wheel spin 

Improve side to 
side slip control 

Stability 
Control 

Normal Normal Normal Tighter control 
and initiates 
sooner vs. 
Normal 

Allow vehicle to 
carry more 
forward, 
reverse, lateral 
and yaw 
momentum 

ESC/RSC Off 
(commanded by 
4L) 

ABS Normal Normal Normal Normal Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Normal 

Driveline eLSD Normal Normal Normal Normal More aggressive 
but not locked 

Full Lock 
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AWD Traction Normal Normal Normal High level of 
preemptive 
torque to allow 
fast response to 
slip.  

Full Torque Full Torque, fast 
response to slip 
large reduction 
sensitivity to 
steering input 

Handling/ 
YAW Response 

Normal Normal Increased bias 
to rear with yaw 
error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability control 

Enter handling 
modes at higher 
speed 

Enter handling 
modes at higher 
speed. 4L gear 
reduction. 

Default 
Driveline State 

 
2H 4A Sport 4A 4H 4L 

 
 
 
 
 
 
 
 

 
 

 
 
 
 
 

Mode at Key 
Off 

Conserve Normal Excite Tow/Haul Slippery Deep 
Conditions 

Navigator 4X2 Modes 

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off Key: 

Normal 
Slow Climb 
(4X4 Low) Slippery Deep 

Conditions 

Navigator 4X4 Modes 

Start/Stop On 
(Override w/ 

Button) 

Mode at Key 
Off 

Normal 

Start/Stop 
Off Key: 

Tow/Haul 

Slow Climb 
(4X4 Low) 

Mode at Next Key On 

Mode at Next Key On 

Tow/Haul 
(if heavy 

trailer 
attached) 

Tow/Haul 
(if heavy 

trailer 
attached) 
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2021 MY Aviator Drive Modes  
  Vehicle 

Attribute 
Impacted 

Normal Conserve Excite Slippery Deep Conditions 

Powertrain 

Shift Schedule Normal Earlier Upshifts Unique shift 
schedule to allow 
higher engine 
speeds and greater 
torque 
multiplication 

Earlier upshifts 
delivered via pedal 
rescaling - reduced 
torque pull away 
delivered via pedal 
rescaling 

Upshifts delayed 
beyond 2nd gear 

Backout Inhibits Normal Normal Maintain lower gear 
for pending 
acceleration pedal 
application 

Normal Normal 

Grade Braking 
Downshifts 

Normal Normal Unique - occurs at 
higher vehicle 
speeds. Enhanced 
off pedal vehicle 
control 

Normal Unique - occurs at 
higher vehicle speeds. 
Enhanced off pedal 
vehicle control 

Accelerator 
Pedal 
Progression 

Normal Detune part pedal 
acceleration 
response 

Enhance part pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Improved part throttle 
response 

Start/Stop Normal Minimize inhibits to 
increase engine stop 
frequency 

Default: Inhibited, 
but can be activated 
via hard button 

Normal Disabled 

Alternate Shift 
Character 

Normal Normal Quick firm shifts Normal Quick firm shifts 

Tip In/Out Normal Normal Tip in aggressive, 
Tip out normal 

Normal Tip in aggressive, Tip 
out normal. Minimize 
closed throttle 
deceleration to help 
maintain vehicle 
momentum 

Paddle Shift 
Behavior 

Normal Normal SST No time out Normal SST No time out 

Chassis AFS Normal Normal Sport Normal Normal 

EPAS Normal Normal Sport Normal Normal 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel slip 
threshold for low 
mu surface vs. 
Normal 

Allow more wheel spin 

Stability 
Control 

Normal Normal Normal Tighter control and 
initiates sooner vs. 
Normal 

Allow vehicle to carry 
more forward, reverse, 
lateral and yaw 
momentum 

ABS Normal Normal Normal Normal Allow more significant 
wheel slip to minimize 
stopping distance on 
deformable surface 

Driveline 

eLSD Normal Normal Normal Normal More aggressive but 
not locked 

AWD Traction Normal Normal Normal High level of 
preemptive torque 
to allow fast 
response to slip.  

Full Torque 

Handling/YAW 
Response 

Normal Normal Increased bias to 
rear with yaw error 
compensation 

Improved 
composure of yaw 
control from less 
intrusive stability 
control 

Enter handling modes 
at higher speed 

Default 
Driveline State 

 
2H 4A Sport 4A 4H 
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2021 MY Explorer Drive Modes 
 
 

  Vehicle 
Attribute 
Impacted 

Normal Eco Sport Slippery Trail Deep 
Snow/Sand 

Tow/Haul 

Powertrain 

Shift Schedule Normal Earlier 
Upshifts 

Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier 
upshifts 
delivered 
via pedal 
rescaling - 
reduced 
torque pull 
away 
delivered 
via pedal 
rescaling 

Upshifts 
delayed 
beyond 2nd 
gear 

Delayed shift 
schedule for all 
gears 

Delayed 
upshifts for all 
gears 

Backout 
Inhibits 

Normal Normal Maintain 
lower gear for 
pending 
acceleration 
pedal 
application 

Normal Normal Normal Hold lower 
gears on 
backout 

Grade 
Braking 
Downshifts 

Normal Normal Unique - 
occurs at 
higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Normal Unique - occurs 
at higher 
vehicle speeds. 
Enhanced off 
pedal vehicle 
control 

Normal 

Accelerator 
Pedal 
Progression 

Normal Detune 
part pedal 
accelerati
on 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, 
less 
aggressive 
than 
Normal 

Less 
aggressive 
pedal 
mapping 
first ~30%, 
more 
response 
over ~30% 

Improved part 
throttle 
response 

Normal 

Start/Stop Normal Minimize 
inhibits to 
increase 
engine 
stop 
frequency 

Default: 
Inhibited, but 
can be 
activated via 
hard button 

Normal Disabled Disabled Disabled 

Alternate 
Shift 
Character 

Normal Normal Quick firm 
shifts 

Normal Normal Quick firm 
shifts 

Normal 

Tip In/Out Normal Normal Tip in 
aggressive, 
Tip out 
normal 

Normal Normal Tip in 
aggressive, Tip 
out normal. 
Minimize 
closed throttle 
deceleration to 
help maintain 
vehicle 
momentum 

Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time 
out 

Normal SST No 
time out 

SST No time 
out 

Normal 

Chassis 

AFS Normal Normal Sport Normal Normal Normal Less 
responsive at 
higher speed, 
maintain on 
center 
connection but 
slow off 
center 
response 

EPAS Normal Normal Sport Normal Normal Normal Normal 
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Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower 
wheel slip 
threshold 
for low mu 
surface vs. 
Normal 

Allow 
greater 
wheel spin 
to maintain 
momentum 
and clear 
mud from 
tires 

Allow more 
wheel spin 

Allow more 
wheel spin 

Stability 
Control 

Normal Normal Normal Tighter 
control and 
initiates 
sooner vs. 
Normal 

Less 
restrictive 
for 
improved 
traction on 
soft soil 

Allow vehicle 
to carry more 
forward, 
reverse, lateral 
and yaw 
momentum 

Normal 

ABS Normal Normal Normal Normal Allow 
significant 
increase in 
wheel slip 
to 
minimize 
stopping 
distance on 
deformable 
surface 

Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Normal 

Driveline 

eLSD Normal Normal Normal Normal Normal More 
aggressive but 
not locked 

Normal 

AWD 
Traction 

Normal Normal Normal High level 
of 
preemptive 
torque to 
allow fast 
response to 
slip.  

N/A Full Torque Normal 

Handling/YA
W Response 

Normal Normal Increased bias 
to rear with 
yaw error 
compensation 

Improved 
composure 
of yaw 
control 
from less 
intrusive 
stability 
control 

Enter 
handling 
modes at 
higher 
speeds 

Enter handling 
modes at higher 
speed 

Normal 

Default 
Driveline 
State 

 
2H 4A Sport 4A 2H 4H Maintains 

current 
driveline 
configuration 
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2021 MY Transit Drive Modes 
  Vehicle Attribute 

Impacted 
Normal Eco Slippery Tow/Haul Mud/Ruts 

Powertrain 

Shift Schedule Normal Earlier Upshifts Earlier upshifts 
delivered via pedal 
rescaling - reduced 
torque pull away 
delivered via pedal 
rescaling 

Delayed 
upshifts for 
all gears 

Upshifts delayed beyond 2nd 
gear 

Backout Inhibits Normal Normal Normal Hold lower 
gears on 
backout 

Normal 

Grade Braking 
Downshifts 

Normal Normal Normal Normal Normal 

Accelerator Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Normal Less aggressive pedal 
mapping first ~30%, more 
response over ~30% 

Start/Stop Normal Minimize 
inhibits to 
increase engine 
stop frequency 

Normal Disabled Disabled 

Alternate Shift 
Character 

Normal Normal Normal Normal Normal 

Tip In/Out Normal Normal Normal Normal Normal 

Paddle Shift 
Behavior 

Normal Normal Normal Normal SST No time out 

Chassis 

AFS Normal Normal Normal Less 
responsive at 
higher speed, 
maintain on 
center 
connection 
but slow off 
center 
response 

Normal 

EPAS Normal Normal Normal Normal Normal 

Brake 
Controls 

Traction Control Normal Normal Lower wheel slip 
threshold for low 
mu surface vs. 
Normal 

Allow more 
wheel spin 

Allow greater wheel spin to 
maintain momentum and clear 
mud from tires 

Stability Control Normal Normal Tighter control and 
initiates sooner vs. 
Normal 

Normal Less restrictive for improved 
traction on soft soil 

ABS Normal Normal Normal Normal Allow significant increase in 
wheel slip to minimize 
stopping distance on 
deformable surface 

Driveline 

eLSD Normal Normal Normal Normal Normal 

AWD Traction Normal Normal High level of 
preemptive torque 
to allow fast 
response to slip.  

Normal Full Torque 4H 

Handling/YAW 
Response 

Normal Normal Improved 
composure of yaw 
control from less 
intrusive stability 
control 

Normal Enter handling modes at 
higher speeds 

Default Driveline 
State 

 
2H 4A Maintains 

current 
driveline 
configuration 

4H 
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2021 MY Transit Connect Drive Modes 
 

  Vehicle Attribute Impacted Normal Eco 

Powertrain 

Shift Schedule Normal Earlier Upshifts 

Backout Inhibits Normal Normal 

Grade Braking Downshifts Normal Normal 

Accelerator Pedal 
Progression 

Normal Detune part pedal acceleration response 

Start/Stop Normal Minimize inhibits to increase engine stop frequency 

Alternate Shift Character Normal Normal 

Tip In/Out Normal Normal 

Paddle Shift Behavior Normal Normal 

Chassis 
AFS Normal Normal 

EPAS Normal Normal 

Brake Controls 

Traction Control Normal Normal 

Stability Control Normal Normal 

ABS Normal Normal 

Driveline 

eLSD Normal Normal 

AWD Traction Normal Normal 

Handling/YAW Response Normal Normal 

Default Driveline State 
 

2H 

 

 
  

Mode at Key 
Off 

Eco Normal 

Transit Connect Modes 

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) Key: 

Mode at Next Key On 
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2021 MY C-SUV 

  Vehicle 
Attribute 
Impacted 

Normal Eco Sport Slippery Deep 
Snow/Sand 

Mud/Ruts Rock Crawl 

Powertrain 

Shift Schedule Normal Earlier Upshifts Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier upshifts 
delivered via 
pedal rescaling - 
reduced torque 
pull away 
delivered via 
pedal rescaling 

Delayed shift 
schedule all 
gears vs 
Normal. Earlier 
downshift vs 
Normal. 
On 35 KPH 
keep 3rd or 
lower gear 

Upshifts 
Delayed beyond 
2nd gear to 
maintain high 
wheel speed 
(mitigate 
bogging) 

Delayed shift 
schedule all 
gears vs 
Normal. Earlier 
downshift vs 
Normal. 

Backout 
Inhibits 

Normal Normal Maintain lower 
gear for pending 
acceleration 
pedal 
application 

Normal Normal Normal Normal 

Grade Braking 
Downshifts 

Normal Normal Unique - occurs 
at higher 
vehicle speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Normal Unique - occurs 
at higher 
vehicle speeds. 
Enhanced off 
pedal vehicle 
control 

Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, less 
aggressive than 
Normal 

Improved part 
throttle 
response 

Less aggressive 
pedal mapping 
first~ 30% with 
better 
modulation 
required, more 
response over 
~30% -  
Target is 
increased 
controllability 

4 L tuning 

Start/Stop Normal Minimize 
inhibits to 
increase engine 
stop frequency 

Default: 
Inhibited, but 
can be activated 
via hard button 

Normal Disabled Disabled Disabled 

Alternate Shift 
Character 

Normal Normal Quick firm 
shifts 

Normal Normal Normal Normal 

Tip In/Out Normal Normal Normal Normal Tip in 
aggressive, Tip 
out normal. 
Minimize 
closed throttle 
deceleration to 
help maintain 
vehicle 
momentum 

Normal Normal 

Paddle Shift 
Behavior 

Normal Normal SST No time 
out 

Normal Normal Normal Normal 

Adaptive 
Cruise Control 
(ACC) 

Normal Unique (slower 
start) 

Normal Normal Normal Normal Inhibited 

Chassis 

EPAS Normal Normal Sport Normal Normal Normal Lighter Effort + 
Reduced Kick-
Back 
(Added 
Damping) 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more 
wheel spin 

Allow greater 
wheel spin to 
maintain 
momentum and 
clear mud from 
tires. 

Allow greater 
wheel spin to 
maintain 
momentum and 
clear mud from 
tires. 

Stability 
Control 

Normal Normal Normal Tighter control 
and initiates 

Allow vehicle 
to carry more 

Less restrictive 
for improved 

Less restrictive 
for improved 
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sooner vs. 
Normal 

forward, 
reverse, lateral 
and yaw 
momentum 

traction on soft 
soil 

traction on soft 
soil 

ABS Normal Normal Normal Normal Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Allow 
significant 
increase in 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface. 

Allow 
significant 
increase in 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface. 

Driveline 
  

Twin Mech 
RDU (Rear 
Drive Unit) 

Normal Normal Normal Normal High level of 
engagement to 
maintain 
momentum 

High level of 
engagement 

High level of 
engagement 

PTU (AWD 
Lock) 

(De)activati
on via hard 
switch 

(De)activation 
via hard switch 

(De)activation 
via hard switch 

(De)activation 
via hard switch 

(De)activation 
via hard switch 

(De)activation 
via hard switch 

Activation on 
SDM change, 
Deactivation 
not allowed 

Handling/YA
W Response 

Normal Normal Increased bias 
to rear with yaw 
error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability control 

Enter handling 
modes at higher 
speed 
 
Integrated ePAS 
tuning modes 

Enter handling 
modes at higher 
speed 
 

Enter handling 
modes at higher 
speed 
 

Default 
Driveline State 

 
2H 4A Sport 4A 

High level of 
preemptive 
torque (but not 
lock) to allow 
fast response to 
slip. 

4H Full torque 
4 H 

Full torque 
4 H 

 

 
 

  

Mode at Key 
Off 

Eco Normal Sport 
Rock 
Crawl Slippery 

Mud/Rut 

C-SUV FWD and AWD 

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off Key: 

Deep 
Snow/Sand 

Mode at Next Key On 
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2021 MY Bronco 

  Vehicle 
Attribute 
Impacted 

Normal Eco Sport Slippery Deep 
Snow/San
d 

Mud/Ruts Baja Rock 
Crawl 

Powertrain 

Shift 
Schedule 

Normal Earlier 
Upshifts 

Unique shift 
schedule to 
allow higher 
engine speeds 
and greater 
torque 
multiplication 

Earlier 
upshifts 
delivered via 
pedal 
rescaling - 
reduced 
torque pull 
away 
delivered via 
pedal 
rescaling 

Delayed shift 
schedule all 
gears vs 
Normal. 
Earlier 
downshift vs 
Normal. 

Upshifts 
Delayed 
beyond 2nd 
gear. 

Shift 
Schedule 
optimized for 
maximum 
performance 
while 
maintaining 
powertrain 
cooling 
requirements. 
Reactive to 
high G force 
inputs from 
driver by 
holding gears 
longer and 
more 
aggressive 
downshifts 

Unique shift 
Schedule 
Hold lower 
gears to 
minimize 
shifting . 

Backout 
Inhibits 

Normal Normal Maintain 
lower gear for 
pending 
acceleration 
pedal 
application 

Normal Normal Normal Normal Normal 

Grade 
Braking 
Downshifts 

Normal Normal Unique - 
occurs at 
higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Unique grade 
braking 
downshifts – 
occurs at 
higher vehicle 
speeds. 
Enhanced off 
pedal vehicle 
control 

Normal Normal Normal 

Accelerator 
Pedal 
Progression 

Normal Detune part 
pedal 
acceleration 
response 

Enhance part 
pedal 
acceleration 
response 

Unique, less 
aggressive 
than Normal 

Improved part 
throttle 
response vs. 
Normal 

Less 
aggressive 
pedal 
mapping 
first~ 30% 
with better 
modulation 
required, 
more 
response over 
~30% -  
Target is 
increased 
controllability 

Off Road 
driver 
demand table 
with Anti-Lag 
active 

4 L tuning 

Start/Stop Normal Minimize 
inhibits to 
increase 
engine stop 
frequency 

Default: 
Inhibited, but 
can be 
activated via 
hard button 

Normal Disabled Disabled Disabled Disabled 

Alternate 
Shift 
Character 

Normal Normal Quick firm 
shifts 

Normal Normal Normal Normal Normal 

Tip In/Out Normal Normal Normal Normal Tip in 
aggressive, 
Tip out 
normal. 
Minimize 
closed throttle 
deceleration 
to help 
maintain 

Normal Normal Normal 
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vehicle 
momentum 

Paddle 
Shift 
Behavior 

Normal Normal SST No time 
out 

Normal Normal Normal Normal Disabled 

Adaptive 
Cruise 
Control 
(ACC) 

Normal Unique 
(slower start) 

Normal Normal Normal Normal Normal Inhibited 

Chassis 

EPAS Normal Normal Sport Normal Normal Normal Normal 4L tuning 

Brake 
Controls 

Traction 
Control 

Normal Normal Normal Lower wheel 
slip threshold 
for low mu 
surface vs. 
Normal 

Allow more 
wheel spin 

Allow greater 
wheel spin to 
maintain 
momentum 
and clear mud 
from tires. 

Baja Unique 
settings to 
allow more 
wheel spin. 

Normal 

Stability 
Control 

Normal Normal Normal Tighter 
control and 
initiates 
sooner vs. 
Normal, 
prevent less 
yaw and 
sliding 

Allow vehicle 
to carry more 
forward, 
reverse, 
lateral and 
yaw 
momentum 

Less 
restrictive for 
improved 
traction on 
soft soil 

Baja unique 
setting 

ESC / RSC 
Off 
(Commanded 
by 4x4 Low) 

ABS Normal Normal Normal Normal Allow more 
significant 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface 

Allow 
significant 
increase in 
wheel slip to 
minimize 
stopping 
distance on 
deformable 
surface. 

Off Road 
Braking 

Normal 

Driveline 
  

eLSD Normal Normal Normal Normal High level of 
engagement 
to maintain 
momentum 

More 
aggressive 
but not locked 

Normal Full Lock 

PTU (AWD 
Lock) 

(De)activatio
n via hard 
switch 

(De)activatio
n via hard 
switch 

(De)activatio
n via hard 
switch 

(De)activatio
n via hard 
switch 

(De)activatio
n via hard 
switch 

(De)activatio
n via hard 
switch 

Normal Activation on 
SDM change, 
Deactivation 
not allowed 

Handling/Y
AW 
Response 

Normal Normal Increased bias 
to rear with 
yaw error 
compensation 

Improved 
composure of 
yaw control 
from less 
intrusive 
stability 
control 

Enter 
handling 
modes at 
higher speed 
 
Integrated 
ePAS tuning 
modes 

Enter 
handling 
modes at 
higher speed 
 

Baja unique Normal 

Default 
Driveline 
State 

Normal 2H 4A Sport 4A 
High level of 
preemptive 
torque (but 
not lock) to 
allow fast 
response to 
slip. 

4H Full torque 
4 H 

Full Torque 
4H 

Full torque 
4 L 
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Mode at Key 
Off 

Eco Normal Sport 
Rock 
Crawl Slippery 

Mud/Rut 

Bronco FWD and AWD 

Start/Stop On 
(Override w/ 

Button) 

Normal 
Start/Stop 

Off (Override 
w/ Button) 

Start/Stop 
Off Key: 

Deep 
Snow/Sand 

Mode at Next Key On Rock 
Crawl 

Baja 
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2021 MY Cross-Over BEV 

  Vehicle Attribute 
Impacted 

Engage (Normal) Whisper Unbridled Unbridled Extend 
 
GT only, available 
only from 
Unbridled (not 
intended for on 
road use) 

Powertrain 

Accelerator Pedal 
Progression 

Normal  Gradual acceleration 
(Detune part pedal 
acceleration response) 

Increase pedal sensitivity 
 
(Enhance part pedal 
acceleration response) 

Increase pedal sensitivity 
 
(Enhance part pedal 
acceleration response) 

Lift Pedal Regen Normal Gradual deceleration 
(less lift pedal regen -
gliding-) One pedal drive 
off only, use standard one 
pedal regen if selected. 

Increased Lift pedal 
regen, Only applicable if 
One Pedal is off, if One 
Pedaal is On follow PD 
strategy 

Sport 

Adaptive Cruise 
Control 

Normal Unique (slower, gradual 
start) 

Normal Normal 

One Pedal Available Available Available Not available 

Chassis 

EPAS Normal -Comfort- Increase 
steering assistance 
(Define for high speed 
with ePAS team, not 
looking for wandering) 

Stiffer 
 
(Sport) 

Stiffer 
 
(Sport) 

Brake 
Controls 

Traction Control Normal Normal Higher Limits Higher Limits 

Stability Control Normal Tighter control and 
initiates sooner  vs. 
Normal, prevent less yaw 
and sliding 

Normal Track 

Driveline 
  

AWD Traction Normal 'High level of preemptive 
torque to allow fast 
response to slip. 

Sport Sport 

 

 

 
 

 

 

Mode at Key 
Off 

Whisper Engage 
(Normal) 

Unbridled 

Cross-Over BEV 

Mode at Next Key On 

Unbridled 
Extended 

Whisper Engage 
(Normal) 

Unbridled 
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ETHANOL FFV CERTIFICATION VEHICLE "SIMPLIFIED" C-PREP PROCEDURE 

 

SPECIAL PREP CYCLE TO ADAPT A VEHICLE TO A NEW FUEL TYPE (WITH 
DIFFERENT ETHANOL CONTENT) PRIOR TO THE NEXT TEST PROCEDURE 

 
START   FINISH 

   1.  KEY MUST BE OFF > DRAIN FUEL TANK TO EMPTY   

  2.  START THE ENGINE AND IDLE FOR 60 SECONDS > TURN KEY OFF 

 

  3.  KEY MUST BE OFF > ADD 45% FILL OF THE SPECIFIED TEST FUEL 
(45% =                   GAL.) (FUEL CODE                                                           ) 

  4.  CONDUCT DOUBLE HIGHWAY CYCLE. 

 

 
In addition to the "Simplified" C-Prep steps shown above, the following modification will 
be made to all FFV emissions test procedures: 
 

• The initial drain and 40% fill will be included for all emissions tests (even in 
cases where the regulations allow for waiver of the initial drain and fill).  This 
requirement is being added to allow the official FTP to represent a typical 
start-up condition where alcohol learning has completed following a refueling 
event. 
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Ford Motor Company 

2021 Model Year Common Section Application 
 
 
12.04.02.05 – SHED Calibration 
 
• Please refer to the letter with subject "Approval to Use CARB – Specified Evaporative 
Emission Calibration Procedures" from Dave Kulp (Ford Motor Company) to Marty 
Reineman (EPA) dated December 19, 2002. 
 
 
12.04.02.06 – Road-speed modulated fan for testing 
 
• The Part 1066 Regulations allow the use of the Road Speed Modulated fan for all test cycles, 
and Ford is using this option for certification of select vehicles. 
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Special PCM Reflash Preconditioning Procedure 
 
The Adaptive Learning Cycle (ALC) is conducted to ensure mature and stable keep alive memory 
(KAM) which allows the emissions control systems to respond as they would under normal 
operation. The ALC is to be used after any recalibration, PCM replacement, or loss of power to 
the PCM. It may also be used to condition test vehicles that have not been operated for extended 
periods of time, to ensure the vehicle is in a representative state for testing. The cycle consists of 
the following elements: 
 
The ALC consists of the following: 

• 2 x Highway cycle (no sampling) 
• US06 drive cycle* (no sampling) 
• EPA 74 drive cycle (no sampling) 

 
* For 10K-14K GVWR vehicles, the US06 is replaced with an LA92 drive cycle or 

an EPA 74 drive cycle. 
 
These drive cycles are conducted for transmission and fuel control adaptive learning in the 
conditions where the vehicle will be tested. This procedure will ensure the vehicle is in a 
production-representative state for further testing. 
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Additional Mileage Accumulation/Maintenance to Ensure Representativeness of EDVs 
(For EDVs with extended periods of vehicle inactivity) 

 
 

Under normal circumstances, certification vehicles undergoing testing are not expected to be inactive for 
long periods of time.  Such vehicles are representative of real world, in-use conditions, so no additional 
mileage accumulation, beyond that conducted for initial vehicle break-in, is needed to ensure vehicle 
emissions stability and in-use representativeness.   

 
However, there are occasions when vehicles are not actively tested for extended periods of time 
(weeks/months), for instance, when waiting for new calibrations or component updates, or when being 
reconfigured to represent a new model year vehicle.  During periods of extended inactivity vehicles are 
typically parked outside in a parking structure or an impound lot.  The inactivity period, coupled with draws on 
batteries of these vehicles by frequent use of key fobs in the parking lot, may cause battery voltages to drop 
too low to maintain Keep-Alive Memory (KAM) and PCM functionality.  In addition, with uncontrollable weather 
conditions, brake, tires, and other component functions could be compromised.  For the above reasons, it is 
difficult to ensure these vehicles are in a condition representative of in-use, and/or whether KAM on these 
vehicles has been maintained.  For such vehicles, additional mileage accumulation and/or maintenance may 
be required to address the unique situations which occur during the certification process, but are not common 
in-use.   

 
Additional mileage accumulation and maintenance are allowed and justified in the CFR 40 Part 86.1830-01 
"Acceptance of vehicle for emissions testing", and CFR 40 Part 86.1831-01 "Mileage accumulation 
requirement for test vehicle": 

 
• 86.1830-01 (c) (1), "All EDV's shall have at least the minimum number of miles accumulated to achieve 

stabilized emissions results…" 
• 86.1830-01 (c) (2), "…manufacturer may alter any emission data vehicle… in lieu of building a new test 

vehicle providing that the modification will not impact the representativeness of vehicle's test results.  
Manufacturer shall use good engineering judgment in making such determinations." 

• 86.1830-01 (c) (3), "Components used to reconfigure EDV's under the provisions of paragraph (c)(2) of 
this section shall be appropriately aged if necessary to achieve representative emission results.  
Manufacturer shall determine the need for component aging and the type and amount of aging required 
using good engineering judgment." 

• 86.1831-01 (b) (2), "The manufacturer may use an alternative mileage accumulation method providing the 
form and extent of the service accumulation represents normal driving patterns for that vehicle, the 
method is consistent with good engineering judgment and the method is described in the application for 
certification." 

 
Typical additional mileage accumulation and maintenance actions are described in the flow chart 
(attachment).  For vehicles that are parked for weeks, the battery's state of charge is checked using a battery 
tester e.g. Micro 490 Digital Battery Analyzer, recommended by Ford in its Service Manual used by the 
dealerships.  The battery shall be replaced or charged as needed to ensure adequate/representative state of 
charge.  The brakes are also checked and maintained to ensure safety and representative function.  For 
vehicles inactive longer than 6 months, additional maintenance such as filter and oil change is performed as 
prescribed via Ford Service Manuals.  As documented in the flow-chart, these actions will be followed by the 
completion of a vehicle drive cycle called Adaptive Learning Cycle (ALC) to ensure the KAM is relearned and 
other component functions are stabilized to a condition representative of in-use.  The ALC is also described in 
the Ford's Common Section of the Application 12.04.02.08. 
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Note: 
1) Brakes - repair/ replace as required 
2) Battery - Use battery tester such as Micro 490 Digital Battery Analyzer to check battery SOC. Charge as needed 

Before issuing any test,  
check vehicle book for  
days of idle time 

Is Idle time <=  
2 weeks ? 

Issue a single prep, or a  
ALC prep after reflash or  
loss of KAM 

Yes 

No 

Is Idle time <=  
30 days ? 

Issue an ALC prep 

Is vehicle parked  
outside? 

Is Idle time < 6  
months? 

Issue PCN to check 
brakes and battery, 
see 1) and 2) 

Issue PCN to check  
brakes, battery, fluid  
level, and change oil and  
filter, see 1) and 2) 

Issue an ALC prep 

Yes 

No 

Yes 

Yes 

No 

No 

Issue PCN to check  
battery, see 2) 
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Section 14.01.00.00:  Request for Certification/Executive Order and Common Application Statements 
 
Ford Motor Company (Ford) has elected to submit its 2021 MY Requests for Certificate of Conformity/Executive 
Order on a test group basis.  The "common" material is a part of each individual Request for Executive Order and/or 
Certificate of Conformity, unless otherwise indicated.   
 
Section 14.01.01.01:  Statement of Compliance 
 
The test vehicles for which data are submitted to demonstrate compliance with the 2021 MY emissions standards, are 
in all material respects as described in this Application.  These vehicles have been tested in accordance with both good 
engineering practice and with applicable test procedures, utilizing fuels and equipment in compliance with the 
regulations.  On the basis of such tests, these vehicles have met the requirements described in either 40 CFR 86.1811-
10 or 86.1811-17; descriptions of tests performed to ascertain compliance with the said section and the data derived 
from such tests are available to the EPA administrator upon request.   
 
Pursuant to 40 CFR 86.1829-15(b), Ford has conducted testing and engineering evaluations of vehicles representative 
of 2021 model year light duty vehicle (LDV) and light duty truck (LDT) test groups and evaporative/refueling families.  
Based on such testing and evaluations, Ford believes that the vehicles in these LDV and LDT test groups have been 
designed to comply with the applicable exhaust emission standards and evaporative/refueling standards at high altitude. 
 
Further, with respect to 40 CFR 86.1810-17(a)(b), Ford states that new motor vehicles of each engine family conform 
to the terms of the Statement of Device Safety contained in this Application. 
 
The evaporative emission deterioration factors for each evaporative emission family/evaporative emission control 
system combination have been derived from test data obtained from testing conducted in accordance with good 
engineering practice to meet the requirements of 40 CFR 86.1824-08. 
 
 
Section 14.01.01.02:  Statement of Device Safety 
 
Ford Motor Company (Ford) states that the emission control devices, systems or elements of design installed on or 
incorporated in Ford Motor Company new motor vehicles or new motor vehicle engines for the purposes of complying 
with standards prescribed under Section 202 of the Clean Air Act, will not in their operation, to the best of Ford's 
information and belief, cause the emission into the ambient air of pollutants which cause or contribute to an 
unreasonable risk to public health, except as specifically permitted by the standards prescribed under the Clean Air Act. 
 
Ford Motor Company also states that to the best of its information and belief the aforementioned emission control 
devices, systems or design elements do not in their operation or function, result in any reasonably foreseeable unsafe 
condition which would unreasonably endanger the motor vehicle, its occupants, or persons or property in close 
proximity to the vehicle, except that any reasonably foreseeable "unsafe condition" that may occur would result only 
from conditions of abuse or misuse (including tampering or lack of proper maintenance), or a malfunction that is 
related to abuse or misuse and which would sufficiently affect vehicle drivability, or otherwise put the driver on notice 
of the condition, so that a reasonably prudent person would likely to have service performed.  In support of the above 
statement, Ford (or it's suppliers) has designed and carried out a testing and analysis program, in accordance with good 
engineering practice, designed (1) to identify vehicle operations or functions with respect to which it is reasonable to 
foresee that an "unsafe condition" would result, (2) to identify the reasonably foreseeable causes of such "unsafe 
conditions", and (3) to determine if such causes are reasonably likely to affect vehicle drivability, or otherwise put the 
driver on notice of the "unsafe condition" so that a reasonably prudent person would be likely to have service 
performed. 
 
Descriptions and results of these tests are available for submission to EPA upon its request. 
 
Statement of Conformity Qualification Information – Gasoline Fueled 
 
General Description of Principal Unsafe Condition(s) Being Qualified 
 
The principal unsafe condition being qualified is catalyst or exhaust system overheating.  Typically, the overheating 
could cause combustible material in contact with the exhaust system to be ignited (e.g., grass fire) or materials inside 
the vehicle to be damaged (e.g., carpet smoldering or melting). 
 
General Description of the Immediate Cause of the Unsafe Condition Being Qualified 
 
The immediate cause of exhaust system overheating is an excess amount of unburned fuel delivered to the exhaust 
system in the presence of sufficient air to promote oxidation of the fuel. 
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Principal Types of Abuse, Misuse, Tampering, or Malfunction, Which Might Cause the Unsafe Condition 
 
The principal types of abuse or misuse or malfunction that might cause catalyst or exhaust system overheating are as 
follows: 
 
Abuse/Misuse/Tampering 
 
Continued driving with an engine over-temperature warning. 
Prolonged operation of a vehicle when an overt indication of malfunction exists, e.g., continual operation with an 
engine that repeatedly misfires. 
Excess starter cranking (in excess of 30 seconds) with an intermittently firing or flooded engine. 
Disregard of recommended maintenance for the ignition system, fuel system, and emission control system. 
Extended high engine speed idle (above normal engine control speed) for more than 5 minutes using a commercial 
throttle kicker for use as a stationary power source or manually elevating the idle speed above the normal idle speed 
through the throttle. 
Operation of passenger cars in excess of specified maximum passenger and luggage loads and/or maximum 
recommended trailer weight. 
Operation of the light truck in excess of specified GVW and/or GCW. 
Tampering or unauthorized modifications to the engine or vehicle such as: 
Adjusting ignition timing beyond specified limits. 
Altering emissions system components or location or removing components.  
Use of unauthorized emission control processors, strategies, and/or calibrations. 
 
 
Malfunction 
 
Ignition system problems, e.g., persistently misfiring spark plugs, ignition module or coil failure, ignition timing retard. 
 
General Identification of the Manner in Which the Principal Causes Would Affect Drivability or Otherwise Put the 
Driver on Notice 
 
The principal causes generally would result in a significant degradation of vehicle performance with one or more of the 
following symptoms: 
 
Extended dieseling (more than 5 seconds or engine run-on with key off) 
Persistent misfiring 
Odor or smoke 
Oil pressure, over-temperature, or charge indicator warning 
Repetitive stalls or backfires 
Heavy surging 
Fluid leakage 
 
 
Section 14.01.01.03:  Statement of Compliance for Unregulated Pollutants 
 
Statement of Conformance with 86.1810-17(a) and CAA Section 202(a) (4) 
 
Ford Motor Company states that the emission control devices, systems, or elements of design installed or incorporated 
in Ford's new motor vehicles or new motor vehicle engines are expected to conform to the requirements of  86.1810-
17(a) and Section 202(a)(4) of the Clean Air Act, to the best of Ford's knowledge and belief.  Information and data 
pertaining to any tests performed in connection with this statement, including but not limited to the emissions 
characterization information submitted periodically by Ford to EPA, are available to the Administrator upon request. 
 
 
Section 14.01.01.04:  Statement of Compliance with Tier 3/LEV-III Leak Test 
 
In accordance with 40 CFR 86.1829–15 (e)(4) (incorporated by reference in California LEV-III regulations), 
manufacturers may provide a statement in the application for certification that vehicles comply with the leak standard 
in § 86.1813 instead of submitting test data.   Ford Motor Company certifies, to the best of its knowledge and belief, 
that all Tier 3 Evap. and LEV-III Evap. certified vehicles are designed to meet the leak standard specified in § 86.1813.  
This statement is based on development tests, other applicable information and good engineering judgment. 
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Section 14.01.01.05:  Statement of Particulate Emissions 
 
Pursuant to 40 CFR 86.1829-01(b) (iii) (B) and 86.1829-15(d), Ford Motor Company asserts that the designs of Ford's 
Otto-cycle gasoline and methanol fueled vehicles described in the applications are substantially similar to existing 
designs which have particulate levels significantly below the applicable standards prescribed under 40 CFR 86.1811-10 
and 86.1811-17.  Ford also asserts that to the best of its information and belief, these vehicles are expected to 
demonstrate particulate emission characteristics similar to the existing designs. 
 
 
Section 14.01.01.06:  Statement of Compliance for Warranty 
 
The warranty statements contained in Ford Motor Company Warranty Guides comply with all applicable EPA and 
CARB regulations 
 
 
Section 14.01.01.07:  Statement of Low Leak Exhaust 
 
Ford Motor Company has conducted its analysis and can therefore state that for Tier 2 and Tier 3 vehicles beginning 
with the 2009 model year, the exhaust system has been designed to facilitate leak-free (CFR 86.1844) assembly, 
installation and operation for the full useful life of the vehicle.  Additionally, exhaust systems have been designed to 
facilitate that such repairs as might be necessary on a properly maintained, undamaged, or unaltered used vehicle can 
be performed in such a manner as to maintain leak-free operation, using tools commonly available in a motor vehicle 
dealership or independent repair shop for the full useful life of the vehicle. 
 
 
Section 14.01.01.08: Statement of Compliance in Lieu of measuring formaldehyde (HCHO) emissions 
 
In accordance of 40 CFR 86.1829-01 (b) (1) (iii) (E) and 86.1829-15(d)(4) , manufacturer for gasoline fueled and diesel 
fueled vehicles may provide a statement in its application for certification that such vehicles comply with the applicable 
standards in lieu of testing formaldehyde emissions. CARB adopted the EPA regulation unchanged, except vehicles 
references to Tier 2 or Tier 3 shall mean California LEV II and LEV III vehicles.  See “California 2015 and Subsequent 
Model Criteria Pollutant Exhaust Emission Standards and Test Procedures and 2017 and Subsequent Model 
Greenhouse Gas Exhaust Emission Standards and Test Procedures for Passenger Cars, Light-duty Trucks and Medium-
duty Vehicles” Part 1, G. 3.1.2.  Based on past testing and engineering judgment, where required all vehicles are 
expected to conform to the applicable HCHO emission standard. 
 
 
Section 14.01.01.09: Use of applicable NMOG/NMHC Ratio in Lieu of NMOG Testing 
 
In accordance with 40 CFR 86.1810-09(o) and “California 2015 and Subsequent Model Criteria Pollutant Exhaust 
Emission Standards and Test Procedures and 2017 and Subsequent Model Greenhouse Gas Exhaust Emission 
Standards and Test Procedures for Passenger Cars, Light-duty Trucks and Medium-duty Vehicles” Part 1, D.1 (p), for 
gasonline tests, Ford has measured NMHC in lieu of NMOG and used the applicable adjustment factor based on the 
standards and the testing fuel used.   For tests using alternative fuels (e.g., E85, CNG, etc.), NMOG has continued to be 
measured via cartridges. 
 
 
Section 14.01.01.11: High Altitude Testing 
 
Pursuant to 40 CFR 86.1829-15 (c), based on engineering evaluation of appropriate high-altitude emission testing, all 
light-duty vehicles, light-duty trucks and complete heavy-duty vehicles are expected to comply with the applicable 
emission standards at high altitude. 
 
 
Section 14.01.01.12: 91 RON (Knock Sensor) 
 
Pursuant to VPCD-97-01, based on testing and engineering judgment, the city and highway fuel economy test result 
differences between 91 RON operation and 96 RON operation for vehicles equipped with a knock sensor are expected 
to be within 3%, and there are no emission increases expected (beyond normal test variability) using 91 RON fuel when 
tested on the FTP cycle (or SFTP cycle as applicable). 
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Section 14.01.01.13: Defeat Device Avoidance 
 
The applicable test groups have been designed and engineered to comply with 40 CFR 86.1809-12, prohibition of 
defeat devices. 
 
Based on engineering evaluation of intermediate cold temperature emissions test data, the applicable test groups are 
expected to comply with intermediate cold testing defeat device avoidance requirements as described in 40 CFR 
86.1809-12(e). 
 
 
 
 
Section 14.01.01.14: Fuel Spitback Emissions for ORVR Certified Vehicles 
 
In accordance with 40 CFR 86.1829-15 (e)(5), manufacturers may provide a statement of compliance in lieu of testing 
Fuel Spitback emissions for ORVR certified vehicles.   Ford Motor Company certifies, to the best of its knowledge and 
belief, that its ORVR-certified vehicles are designed to meet the fuel dispensing Spitback standard as part of 
compliance with the refueling emission standard.  This statement is based on previous emission tests, development 
tests, other applicable information, and good engineering judgment. 
 
 
Section 14.01.01.15: Air to Fuel Ratio Requirement 
 
In accordance with 40 CFR §86.1811-17(d), Ford Motor Company attests that the nominal air-fuel ratio throughout the 
US06 cycle is not richer than the leanest airfuel mixture required for lean best torque, except as allowed under 
paragraph (d)(2) of §86.1811-17(d).  The allowable tolerance around the nominal value for any given speed and load 
point over the US06 cycle for a particular vehicle is 4 percent, which is calculated as the nominal mass-based air-fuel 
ratio for lean best torque divided by 1.04.  Conditions in which additional enrichment is requested to protect the engine, 
emission control hardware, or vehicle and occupants are described in section 12.00.02.00 with key calibratable 
parameters listed in section 16.00.05.00 of the Certification Application.  Additional control details are provided in 
section 16.05.00 of the Common Section. 
 
 
In accordance with CCR Title 13 California Low Emission Vehicle Regulations, Ford attests that with the exception of 
cold-start conditions, warm-up conditions and rapid-throttle motion conditions (“tip-in” or “tip-out” conditions), the air 
to fuel ratio is not richer at any time, for a given engine operating condition (e.g., engine speed, manifold pressure, 
coolant temperature, air charge temperature, and any other parameters), than the leanest air to fuel mixture required to 
obtain maximum torque (lean best torque), with a tolerance of six percent of the fuel consumption.  Conditions in 
which additional enrichment is requested to protect the engine, emission control hardware, or vehicle and occupants are 
described in section 12.00.02.00 with key calibratable parameters listed in section 16.00.05.00 of the Certification 
Application.  Additional control details are provided in section 16.05.00 of the Common Section. 
 
Section 14.01.02.00:  California Fuel Fill Pipe Compliance 
 
Ford Motor Company attests that all 2021 Model Year vehicles meet the California fuel fill pipe and corresponding fill  
pipe access zone requirements. 
 
 
Section 14.01.02.01:  SMOG Label/Environmental Performance Label Statement 
 
The Environmental Performance Label will utilize the identical materials, color, size, font, style, overall specifications 
and printing process as approved by ARB on December 4, 2008. 
 
Per “California Environmental Performance Label Specifications for 2009 and Subsequent Model Year Passenger Cars, 
Light-Duty Trucks, and Medium-Duty Passenger Vehicles”, adopted May 2, 2008, as last amended September 2, 2015, 
Ford will continue to use the Federal Fuel Economy and Environmental Label to comply with Environmental 
Performance Label requirements on all products for the 2021 Model Year. 
 
 
Section 14.01.02.02: California I/M Tests 
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Based on past testing and engineering judgment, where required all vehicles are expected to conform with the 
applicable emission standards for which emissions data are not provided, as allowed under " California 2015 and 
Subsequent Model Criteria Pollutant Exhaust Emission Standards and Test Procedures and 2017 and Subsequent Model 
Greenhouse Gas Exhaust Emission Standards and Test Procedures for Passenger Cars, Light-duty Trucks and Medium-
duty Vehicles" Part I, G.3.1.5.  
 
 
Section 14.01.02.03: ORVR Compliance Attestation for Complete Diesel Fueled Vehicles 
 
Ford Motor Company attests that all complete diesel fueled vehicles will comply with the 0.20 grams/gallon ORVR 
refueling emission standard for the full useful life of the vehicle. 



 
 
 
 
 
 

ADJUSTABLE PARAMETERS 
 
 
 
Ford gas engines do not incorporate any parameters that are considered adjustable. Electronic 
throttle bodies which electrically control the idle airflow setpoint incorporate a throttle stop or 
mechanical plunger to set the closed position of the throttle plate. This stop is protected by one of 
the following methods: 

1. A threaded plunger provides a stop which is fixed with a thread adhesive and is designed 
to break-off to prevent adjustment, or 

2. An internal drive hex screw provides a stop and is fixed with thread adhesive and designed 
to strip to prevent adjustment, or 

3. An internal gear provides the stop which is laser-welded and does not have any adjustment 
capability. 
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Section 15.01.01.00 

Diesel Exhaust Fluid (DEF) Range Declaration 
Ford Motor Company’s nominal DEF refill range adheres to the requirements listed in EPA’s “Control of 
Emissions from New Highway Vehicles and Engines; Approval of New Scheduled Maintenance for 
Selective Catalytic Reduction Technologies” published January 5, 2012. The DEF range for 2020MY Ford 
Motor Company diesel applications is shown in the table below. 
 

Test Group/Engine Family Program DEF Range Max Fuel Tank Size (if 
applicable) 

MFMXD02.06DV V363 Diesel Oil Change Interval 30.8 Gallons (116 liters) 
MFMXD02.07DW V363 Diesel Oil Change Interval 30.8 Gallons (116 liters) 
MFMXT03.03DZ P702 Diesel Oil Change Interval N/A 
MFMXD03.26BV Transit <10K Oil Change Interval N/A 
MFMXD03.27BV Transit <10K Oil Change Interval N/A 
MFMXD06.761B P558 Oil Change Interval N/A 
MFMXD06.771D P558 Oil Change Interval N/A 
MFMXH06.7P4A P558 Dyno >14K 3 X Fuel Tank Range 67 gallons 
MFMXH06.7P4B P558 Dyno <14K 3 X Fuel Tank Range 67 gallons 
MFMXH06.7C45 H567 3 X Fuel Tank Range 107.4 gallons 
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Heavy Duty Vehicle Speed Simulation Procedure 
 

• Please refer to the letter from Todd M. Fagerman (Ford Motor Company) to K. Jennings 
(EPA) dated May 27, 2004. 

• Please refer to the letter from David L. Kulp (Ford Motor Company) to R.B. Summerfield 
(ARB) dated October 5, 2001. 

• Please refer to the letter from David L. Kulp to John Guy (EPA) dated May 18, 2001. 
• Please refer to the letter from R.B. Summerfield to David L. Kulp dated July 29, 1996. 
• Please refer to the letter from Chester France (EPA) to David L. Kulp dated July 18, 1996. 
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Fuel Recommendation to Vehicle Owners 

For 2021 MY Light Duty Vehicle (LDV), Light Duty Truck (LDT), and Heavy Duty 

Gasoline Engine (HDGE) fuel recommendations, refer to the 2021 MY Owner's 

Manuals and Service Guides 
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 CRANKCASE EMISSION CONTROL SYSTEM DESCRIPTION 
 
 
 
GENERAL CRANKCASE VENTILATION (PCV) SYSTEM 
 
 
The Ford Crankcase Emission control System is a Closed Loop (CL) ventilation system that is designed to 
evacuate crankcase gases from the crankcase and prevent them from escaping into the atmosphere.  The 
crankcase control system controls these gases or vapors, otherwise known as "blow-by” gases, by directing 
them back into the intake manifold where they are consumed in the normal combustion process. 
 
 
POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM 
 
The crankcase ventilating air source is the Air Cleaner or Zip Tube.  The fresh air passes through a filter 
located in the air cleaner and then through a hose connecting the air cleaner to the cam/rocker cover(s).  
The fresh air flows into the overhead and travels throughout the crankcase.  The fresh air and blow-by gas 
leave the crankcase through a flow regulator called a Positive Crankcase Ventilation Valve (PCV valve), 
and pass into the intake manifold through a connecting hose. The ventilation process goes on continuously 
while the engine is running.  
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Ford Motor Company  

Service Manuals and Bulletins 

Ford has provided EPA and CARB with the Motorcraft website 

(https://www.motorcraftservice.com/Home/Index) and password by which these 
agencies may access owner guides, warranty guides, shop manuals and technical 
service bulletins. 
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Revision 
Number 

Revision 
Date Page(s) Affected Description of Revision 

    
1 03/30/2020 00.00.00.00 

12.01.02.00 
14.01.01.15 
16.12.02.00 
17.01.00.00 

Revision 1 includes updates to the listed sections. 

    
2 05/04/2020 12.01.02.00 

17.01.00.00 
Revision 2 includes updates to the listed sections. 
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